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Old Exam 5.1 : 


( 092 ) 


2. Using four rectangles arid riglit end points, tlie area under 
tlie grapli of 

/'(gc) — siriGc 

from a: — 0 to a: — tt is approximately equal to 


(a) 


tt(I + n/2) 

4 


(10 


\/2( I + 7r) 

4 


(c) 


TT 

¥ 


(d) 


tt(1 — V2) 
2 


(e) tt(1 + \/2) 


( 091 ) 






1. 


Using; four recta.iigl.es and left endpoints, tlie area under 
the graph of fix') — of 1 — ‘2 do from jo — 2 to do — 6 is 
approximately equal to 


(a) 

26 

(b) 

23 

(c) 

35 

(d) 

38 

(e) 

40 


( 083 ) 


I . Using four rectangles and midpoints, the area under the graph of 
x = 0 to x = 8 is approximately equal 


f (x) = x + 2x from 


(a) 1 1 6 

(b) 232 

(c) 102 

(d) 223 


(e) 320 


( 082 ) 


1. Using four rectangles and right end points, the estimated 

area under the graph of f(x) = 1 + — from x — —2 to 
x — 6 is 


(a) 

36 

(b) 

40 

(c) 

18 

(d) 

24 

(e) 

34 

P 1 ) 


5. Using three approximating rectangles and midpoints, the 

area under the graph of fix ) — - from gc = 2 to gc = S 

x — 1 

is approximately equal to 




29 

3 


(b) 


41 

12 


(c) 

(d) 


47 

~ 6 ~ 

59 

~ 6 ~ 


(e) 


43 

6 



(073) 


5. The limit lim — tan f — + — ] can be interpreted as the 

n—co 4 n \4n 3 j 

i=l x y 


under the graph of the function 


aj y 

(b) y 

(c) y 

( d ) y 


tan + — j ; 0 < x < — 

1 / 7T\ 77 

tan - ( x 4— } . 0 < x < — 
4 V 3/ _ _ 4 

tan U+3 )■ 0S * S 4 


—h tanx. 0 < x < — 
3 “ _ 4 


ej y = tan 


K). f 


<C T <C — 

- - 3 


6. An expression for the area under the graph of /(x) = 4x —x 2 , 2 < 
as a limit and using right endpoints is 



area 


x < 4 



(072) 


10 . 


n 


The Limit lim Y] 

n-*x A —' 


z=l 


4z 6 
+ - 


n 


2 


rt 


can 


(a) area under t lie graph of y 

(b) area under tlie graph of y 

(c) area under t lie graph of y 

(d) area under the graph of y 

(e) area under the graph of y 


(071) 


Ail estimate of the area under the graph of f[x) - 16 
four approximating rectangles and left endpoints is 


(a) 50 

(b) 40 

(c) 30 

(d) 20 

(e) 45 


be interpreted as 

— x on 0. 2 
= x + 3 on 3. 5 
= x on 3, 5 
= 4a; 2 + 6x on 3, 5J 
= 2 x + 3 on [1. 3 

x 2 from x - 0 to x = 4 using 





( 062 ) 


The estimated area under the graph of f(x) = 20 — 2x 
from x = — 2 to x = 3 using five approximating rectan 
gles and right end-points is 


(*) 

70 

(b) 

80 

( c ) 

90 

( d ) 

75 

(e) 

60 


( 061 ) 


An estimate of the area under the graph of y = - from x = 2 to x = 6 

x 

using four approximating rectangles and right endpoints is 


(a) 31/20 

(b) 19/20 

(c) 29/20 

(d) 21/20 

(e) 17/20 


Answer Key: 


Question 

Answer 

2 (092) 

A 

1 (091) 

A 

1 (083) 

B 

1 (082) 

A 

5 (081) 

c 

5 (073) 

A 

6 (073) 

A 

10 (072) 

C 

1 (071) 

A 














1 (062) 

A 

7 (061) 

B 






Old Exam 5.2: 


(092) 


8 . 


/ ( | x — 1 1 + \/9 — x 2 ^ da: = 

(Hint: You may interpret, tlie integral as an 


(a) 

(b) 

(c) 
(A) 
(e) 


9 TV + 30 
4 

9tt + 26 
4 

9 7T + 34 
4 

7 tv + 30 
4 

7tt + 34 



(c) 0 

(d) 1 


area ) 












is the region 



(a) under the graph of y = 


n 

sin a? from 1 to — . 


(b) under the graph of y = 



from — 1 to —. 

4 


, 9 r A 

4 sin a; from 1 to —. 

4 


(d) under the graph of y = 



20. Let rn and M be the absolute minimum and the absolute 
maximum values respectively, of an integrable function / 
over a closed interval 3. 5]. If an estimation, based on rn and 


M, of the integral j f(x)dx lies in the interval A. B . then A+ 

-i—. ■■ 


B = 

(a) 2 (M+rn) 

(b) 2{M — rn) 

(c) 8{M+rn) 

(d) 8(M — rn) 

(e) 2 Mm 




(091) 


8- f* f(x)dx + 1 f(x)dx — f e * f(x)dx ~ 

( a ) J-3 f( X ) dX 

( b ) J_ 3 f(x)dx 

(c) 3 f(x) doc 

( d ) /_. f{^)dx 

(e) f(x)dx 


11. If is the Riemann sum for 

fix) = 3 + ^a; 2 , 0 < a: < 3. 

with ri sub intervals and taking sample points to be the right 
endpoints, then Ti rt = 


(a) 9 

(b) 3 

(c) 9 

(d) 1 

(e) 3 


§(-;)( 2 


^)( 2 


1 I 1 + - I [ 2 


)(’ 

k) ( 2 


l ) 


-U + -W2 + - 


1 

n 


s' 1 1 12+ - 


1 

3n 

-) 


) 

) 


20 . 


n 


iim y 

n—t+DC . - 

1=1 


2 + 



5 


n 










(083) 


o 

5, J ( 2 x — 4>/25 — x 2 ) dx 
-5 


(a) 25 jr 

(b) -25(1 + 0 

(c) -2s(l + fj 


(d) 25(1-0 


TT" 

(e> 25- — 

-H- 



(a) 2n 2 + 3n 


(b) 3 — 2 n 


(c) 3n - 2n 2 


(d) 2n 2 + 4n + I 


(e) 3n — 2 



7. 


Using the definition of the Area and definite integral, the 

n 3j 2 

value of the limit lim 5Z e 4-1- ** * — is [Hint: Express the 

n L 

limit as a definite integral]. 

O) |le 7 - e 4 ] 

(b) e 4 

(c) 

(d) does not exist 

(e) e~ 3 4- e~ 4 


a: 0 < x < 1 

8. If f(x) = { r — 7 -— _ . n , and definite ingeral 

[ i<x<2 

is interpreted as an area, then the value of the integral 

r2 

j 0 /{*)<& *s 


(a) (2 + tt)/4 

(b) (1 +7 t)/4 

(c) (3 + ?r)/4 

(d) (4 + 7 t)/4 

(e) (5 + tt)/4 



19. If we use the definition of In a; as a definite integral, then an 
approximation of In 2 using two rectangles and the sample 
points to be midpoints is equal to 


(a) 


24 

35 


(b) 


13 

15 


(c) 


12 

35 


(d) 


11 

15 


( e ) 


29 

35 


20. 


n 1 

The limit lim ^ — can be interpreted as the 

n-*+o© i + n 1 


(a) area under the graph of the function y = - on [2,4] 

CO 

(b) area under the graph of the function y — - on TO, 3] 

x 

(c) area under the graph of the function y = In# on [2, 4] 

(d) area under the graph of the function y — In a: on [1,3] 

(e) area under the graph of the function y = a; on [2,4] 


( 081 ) 



8 . 


Using the definition of the definite integral, the value of the 
limit 



n O 

liin JZ 

TL^- l-OC i=1 71 \ 

3 i 

4 H - 

TL 

is equal to 

(a) 

32 

v"f 

(b) 

4 

\/3 

(c) 

|(7 vV 8) 

(d) 

± (7x /7_ 8 ) 

(e) 

23a/7 

9 


r'2 r'2 ,(" 4/3 

20. If y_ i f(x ) dx = 4 and ^ /( 2x) dx = 1. then /(3x) dx = 


(b) 3 

(c) 4 

(d) 5 

(e) 2 






(073) 


II pj 

3. The Riemann sum for f(x) = — , 1 < a: < 3 

x 

taking the sample points to be right endpoints. 


(a) 

(b) 

( c ) 

(d) 

(e) 


57 

4 

29 

4 

63 

4 

59 

8 

63 

8 



(a) 

(b) 



19 

y 

29 

T 

31 

3 

19 

y 

38 

3 


with four subintervals, 
is equal to 


(072) 



3. The Riemann. sum for f(x) = sin x, 0 < x < 77 . with 
6 equal subiutervals. taking the sample points to be left 
endpoints, is equal to 


(a) 


(b) 


(2 + V3)- 
6 


/ \ (2 + %/2)t7 

(C) - 6 - 


0 ) 


(3 H- V 2) 77 


6 






5. 


Using area under curves to evaluate the integral 


U (I a:| + \f 4 — a: 2 ) dor,. 


we 

get 

(a) 

S + 7T 

(b) 

4 + 2- 

( c ) 

4 + 4- 

(d) 

4 + - 

( e ) 

2- 


rn/2 i - 

9. If A = I yl + sin x dx, then 


(a) 

7T _ 7T 

2*- 4s V5 

(b) 


(4 

1 + | < -4 

(d) 

A < 1 

(e) 

1 < A < - 
- - 2 






(071) 


2 . 


The value of the 


limit 


lirn y 

—► - 4 — 


n —n -X 


i=l 


4 1 


TV 



is equal to 


(a) 5 

(b) 7 

(c) 1 

(d) -4 

(e) -8 


By interpreting the integral J (3 4- i/4 - r a ) tlx in terms of areas, its value is equal to 


(a) 12 + 2* 

(b) 6 + 2* 

(c) 6 + * 

(tl) 12 + 7T 

(e) 6 + 4* 




13. 


When, expressing the limit 



18. 


lim 

x— i-lJ 


1 + 




(a) tfe 

(b) Ve 

(c) e 

(d) e 2 

(e) e 4 


(063) 


2. /_° 2 (2 + y /T^x I )dx 

(a) 7T + 1 

(b) 7T + 4 

(c) 7r 

W I 

(e) 7T — 2 



3. Let I = f_ 2 xa X dx. Then, we can say 

(a) -10e 2 < I <1 

(b) —10e 2 < I < —8e 2 

(c) Jr < / < £ 

(d) 0</<l 

(e) / > f 


n 


8. lim (^^(i 2 ) = 

n—D c ^ 

i=l 


a) / srflkr 


(b) / Sdr 


<c) 


(d) / rrtfa? 


2a? 3 (fa? 


(062) 


If y ^ f(x)dx — 12, yy /(x)dx — 16 and ^ /(x)dx = —18 
then £ f{x)dx is equal to 

(a) 14 

(b) -10 

(c) 22 

(d) 10 

(e) 28 


The value of the integral j (4 + \/4 — x*)dx by interpreting 
it in terms of areas is 


(a) 

8 + 77 

(b) 

77 

8+ 4 

(c) 

4 + 277 

(d) 

77 

4+ 4 

( e ) 

6 + 2^ 



15 . 


Tli e limit lim(l + 2 t) A/t 


is equal to 


(a) e 6 

(b) e 3 ' 2 

(c) 6 

(d) \ 

(e) e 2 

( 061 ) 


2. Which one of the following expressions approximates better the area under 
the curve of y — x 2 sin x from x = 0 to x = 77? 


(a) 



Sill 


kir 
2 n 


(b) 



. k.7T 
Sill — 


) 


( c ) 

(d) 


v ^ 77 f 2k — 1 
n 


k= 1 

n— 1 


Sill ■ 


( 2 k - 1)tt 
4 n 


^—k k 3 77 2 k 2 77 

> — sm - 

k= l 


( e ) 


n 



k^7r~ (k — 

— 5 - sin- 

n z n 


1)77 










11 . 


Which one of the following relations is correct? 


(a) 

(b) 


(c) 


(d) 

0 ) 


r fr/a 

I sin^ x dx > / sin" x dx 

Jo Jo 

/ tt/2 

sin x dx > 0 

■tt/2 

77 f w /2 ~ 

— < / sin a: da7 < — 

6 ./jt/6 3 

/' 7r / 2 W" 

/ sin a: do: < f 

Jo Jo 

_ r TT /2 _ 

77 / 71 

— < / Sill 37 (237 < — 

3 " A/6 _ 2 


COS .37 (^37 


( 061 ) 


14. 


Evaluating the integral 
we get 



— x 2 dx by interpreting it 


in terms of areas. 


(a) 81 tt 2 / 4 

(b) 9*/4 

(c) 9*/2 

(d) 3 t7 2 /2 

(e) 81 tt/2 



Answer Key: 


Question 

Answer 

8 (092) 

A 

9 (092) 

A 

20 (092) 

A 

15 (092) 

A 

8 (091) 

A 

11 (091) 

A 

20 (091) 

A 

5 (083) 

B 

7 (083) 

E 

7 (082) 

A 

8 (082) 

A 

19 (082) 

A 

20 (082) 

A 

8 (081) 

D 

20 (081) 

E 

3 (073) 

A 

7 (073) 

A 

2 (072) 

D 

3(072) 

B 

5 (072) 

B 

9 (072) 

A 

2 (071) 

A 



6 (071) 

A 

13 (071) 

A 

18 (071) 

A 

2 (063) 

— 

3 (063) 

— 

8 (063) 

— 

4(062) 

A 

9 (062) 

A 

15 (062) 

A 

2 (061) 

B 

11 (061) 

C 

14 (061) 

B 




Old Exam 5.3: 


(092) 


6 

vT^ + 

(a) 7r 

(b) 7T + y/2 

(c) 7T + 2V2 
(cl) 7T + 3\/2 
(e) 7T + 4V2 







5. If F(x) = j * /(f) c it, where /(f) = j' 


Vi + i 


u J 




du, then F"(2) - 


(a) \/257 

(b) V255 

(c) i/253 

(d) V259 

(e) i/261 


16. The slope of the line tangent to the curve g(x) = j \ft + e f dt 
at i = 2 is 


(a) 12\/8 + e 8 

(b) 8 a/ 8 + e 8 

(c) 8V2+"? 

(d) I2V2T? 


(e) 121 / 8 T? 















( 091 ) 


4. 



x 2 ) dx = 


(a) 6\/2 — 4 tt 

(b) 6\/2 - 2n 

(c) 6V2 — 8 tt 

(d) 3v^-2 !tt 

(e) 2\/2 


7. 


If G(x) = f 

-/si 


CO^(3x) 


I 


7T 


.Sill X 


Vl + 4f 2 


t/i, then G — 
2 




16 

5 



-14 

IT 



3 

5 


(e) 2 






9 dx = 

A dx\y/Z) 


(a) In 2 

(b) — 1 4- In 2 

(c) In 4 

(d) 2 + In 4 

(e) cannot be evaluated 


19. 



i '-' 2 

5 )dx = 4 ? then I f(x)dx 


(a) 12 

(b) 4 



3 



1 

4 



4 

3 


IO 





(083) 


d 

r / j 

4, — 

cos r dt 

dx 

J v • 

J 

(a) 

COS X 


<b) 

cos 4- cos x 

(c) 

sin 4 - sin x 


(d) 


sin 4 sin x 
~~4 2Vx 


(e) 


COS X 

2-Jx. 







8 . 



[Hint: First express the limit as a definite integral] 


(a) 


3 _ 

4 


(b) 0 


(c) V4 


(d) I 


(e) 


3 

1 






9, Which one of the following statements Is FALSE: (f Is continuous on [a.b]) 

h 

(a) If f ( x) < 0 on [a 5 b] 5 then | f (x)dx < 0. 


(b) J 4 f(x)dx = 4j f(x)dx 


(c) If | f (x)dx — 7 5 then J f (t)dt = 7. 


(d) If | f(x)dx = 0 5 then f(x)— 0 for all x in [a ? b] 


(e) J f(x)dx+ j f(x)dx=0. 

a b 

x 

14. It 15+ J e _1 f (t)dt = 5x for all x, then f(G)+ f (O) 


(a) l^e 


(b) 5e 


GO 3 


Cd> 10 


(e) o 


x) dx 


i 

15, [f f is continuous on [0 ? J] and | f(x)dx = 

o 


(a) -2 


(b) i 


(c) 0 


(d) - I 


(e) 2 


i 

2, then | f(l — 


( 082 ) 




du, then 


2 

5. It F(x) = i: f(t) (It and /(f) = L 

J 2 2 

F"( 1) = 


\/l + n 2 




(a) 2\/2 

(b) V 2 

(c) 

(d) 3\/2 

V2 


6- If y = f ^yfisint dt, then ~ = 
J^/al /fa? 


ty/B 


dx 


(a) 3V?sin(x 3 ) 



(b) V#sinx 3 — yfx sin yfx 

(c) yfx sin x d —-pi sin yfx 

y/X 

(d) \/5* sin yfx — x 2 sin x 3 

(e) x 3 sin\/z — v^sin^ 3 



^ j) f( x )dz — 7T, then /(sin 2x) cos2x dz is 



n 

2 


(b) J 

(C) 7T 


(d) 2tt 

(e) 4tt 



( 081 ) 



if x < -I 
if x > — 1, 


y-o 

then j ^ f(x) dx 


(a) is equal to 3 — 3 hi 3 


(b) does not. exist 

(c) is equal to 3 4- 3 In 3 

(d) is equal to — 3 — hi 3 

(e) is equal to — 3 — 3 In 3 

3. If g(x) ~ /tint dt, then g f (x) ~ 


(a) e 2 * 

(b) a-e 1 

(C) -e 1 

(d) — xe x 

(e) — xe 2x 


dt, then F{ 1) + F\ I) 



sin(2t) 


t 2 


( a ) 

0 

(b) 

sin 2 

2 

(c) 

sin 2 

(d) 

1 + sin 2 

(a) 

3 sin 2 


(073) 


If 


f(z) = 


3 X 

33?^ + 1 


0 < x < 1 
1 < x < 2 


then 


(a) 8 + 

(b) 8 + 


2 


(c) 10 + 


I11 3 

3 

I11 3 

1 


In 3 








9. Which one of the following integrals exists according to the Fundamental 
Theorem of Calculus? 


(a) 

(b) 

( c ) 
(d) 
(<0 


/ cot [ x T — ) dx 

/n V 2- 


■1 


In x dx 


/ sec x dx 
J tt/4 

f 4dx 

7-5 z r 

[1 gX-1 


(®-l) 


t da: 


12. Which one of the following statements is FALSE about the function 
f x 1 

J(x}= j - dt, x > 0? 


(a) f(xi + t 2 ) = fi x i) + /fe) for all x h x 2 > 0 


(b) 

(c) 


/ is increasing for all x > 0 
lim f(x) = -x 


(d) ef {f: '=e 

(e) The graph of / is concave downward for all x> 0. 



(072) 


If / is a continuous function such that 
^ e~ r f(t) dt = 3 + x sin x 
for all x. then f(x) = 


(a) e x 4- sin x 

(b) a; cos a; 

(c) e. x (x cos x 4- sin x) 

(cl) xe~ x s\\\ x 

(e) e~ x cos x 

If F(x) = j 7 y' l + t 2 dt. then F f (\/2) 

(a) 18-2V10 

(b) 18 + 2V10 

(c) IS 

(d) 12\/2 — 2y/E 

(e) 2 v'T0 - 18 



(071) 


If f is continuous on 



(a) /(3)-/{l) 

(i>) m-fti) 

w m 

(=1) /(l)-/(3) 
(a) /(3) + /(l) 


14. 


If / is continuous and. 



dx = 8. then 



(a) i 

(b) 5 

(c) 6 

(d) 7 

(e) 8 


17. 


r 

If f(x) = ^ 


x'^ +3:c 


(f 3 + l) 211 fit, then /'(0) equals 


(a) 3 


(b) 

(c) 

(d) 

(e) 


0 

1 

7 

_3_ 

20 

20 

y 


4- 3) dx 


4 £ J^V + = 

(a) a: fi — x 2 

(b) a: 3 — a: 2 

(c) 0 

(d) 3a: 2 — 2x 

(e) 3a: 8 — 2x° + 3a: 2 — 2x 


(063) 


5. If / 3 f{x)dx - / 3 5 -2f(x)dx - Ji(g{x) + 2)dx = ( 3 ( 2 ?) + 

x)flx = 3. then J°(f(x) — g(x))dx = 


(a) 6 

(b) -| 

(c) -9 

(‘1) T 

(*) “I 


( 062 ) 


rx 2 o dtu 

13. Let y = / tan(ir)dit. Then is 
Mux dx 


(a) 

2xtan(x b ) — cos xtan(siiL 

x) 

(b) 

sec 2 (x 2 ) — sec 2 (sin 3 x) 


(c) 

tan(x 3 )(x 2 — sin x) 


(d) 

tan(x b ) — tan(sin 3 x) 


0) 

sec(x 2 ) tan(x 2 ) — sec (sin 3 ; 

r) tan(sin 3 x) 



rTJ jT, 

If G(h) = j g(x)dx where g(x) = j 
G f, ( 2) is equal to 


df. then 



'Which one of tlie following properties is false? 


(a) e= lim (1+ar) 1 ^ 

j: ■ —*H- oc 

(b) In ^ —^ — — In t + Ins 

(c) (lna)^(Iog a f) = 


1 

7 





9. Using the Fundamental Theorem of Calculus, we find that the derivative 


of the function J(x) = / tsmtdt Ls equal to 


./i 


(a) 2^ sin x 2 

(b) x 1 sin x 2 - sin 1 
(cj x sm x 

(d) arsinx 

(e) x sm x 






7 (072) 


12(071 


14(071 


17(071 


4 (063) 


5 (063) 


13(062 


20 (062 


6 (061) 


9 (061) 






Old Exam 5.4: 


(092) 


4. 


1 


(x - 2) 3 


x 2 


dx = 


x 2 8 

(a) — - 6a: + 12 In | a: | H-+ c 

2 x 


: 2 o 

(b) — H- 6x H- 12 In I arl - he 

2 a: 


2 g 

(c) —- 6a: + 12 In | x\ — — 4- c 

_ i if. 


a: 2 4 

(d) — - 6a: -h 6 In | x\ - he 

^ hJ-- 


air 2 8 

(e) — —b 6a: — 12 In | x\ H- he 

2 x 








sin 2 x dx = 



sin 2x 
~ 4 ~ 


+ c 


(b) — cos x + c 

(c) - cos 2 X + c 

(d) — cos 2x + c 



14. A particle moves along a line so that its velocity at time t 
isv(i) — t — t 2 . The distance traveled by the particle during 
the time period 0 < t < 2 is: 

(a) 1 

(b) 2 

(c) 3 

(d) 4 

(e) 5 


(091) 


2 . 



y) dy = 


(a) + ^ + + C 


(b) l>/ /2 + \y 2/i + + C 


« + +L / +C 


(d) ~/ + y/ + C 


(e) + C 



j (tan 2 t — cot 2 t)dt = 


(a) tan t 4- cot t 4* C 
(h) sec t 4- esc t + C 

(c) — tan 2 1 — — cot 3 t + C 

o o 

(d) t + C 

(e) t + tan i + sec t H- C 


13. If the velocity of a particle moving in a straight line is given 
by 

, , 1 

v{t) = — — cost, t > (,) 


then the distance traveled during the time inteval 


3, 7T 
°-2 


IS 


(a) 


(b) 

7T 

- 1 

4 

(c) 

*|3 

+ 

1 

(CO 

(d) 


(e) 

V3 + l + ^ 


15. j x\/2x — 1 dx — 


(a) ^{2x - I) 5 / 2 + 1(2* - 1) 3/2 + C 


(b) | (2* - 1 ) 5 /' 2 + |(2* - 1 ) 3/2 + C 

(c) \{2x - 1) 3/2 + 2{2x - I) 1/2 + C 
o 


(cl) %/2x 1 + C 


X 


. . i /x + \\ 5 / 2 2 fx+ i \^ 2 „ 
(e) To 2~) + 3 \ 2 ) +c 










(083) 


2 J 


(x+ ly 


dx = 


(a) 





H- C 


( b> — X 3 H- — X 5 H -— X 3, -h C 

8 5 2 


(c> -(x+l) 3 -x^ 


(d> 




-+- c 


(e) 



3 — 1 - 

— x 4 + — x 3 -+■ C 
7 2 




1 + sin 9 
cos" 9 


d 9 


(a) 2V2 


(b) V2-I 

(c) V2 

(d) V2 + 1 

(e) -V2 



locity at time t is v(t) = sint (measured in meters 

3^r 

rticle during the time period 0 < t < — is equal to 


J 8, 


J 


2 + sec x , 

-dx — 

2 tan x + xsec x 


(a) 


^ F y 

-cos i x + 3 sinxH— x + C 
2 2 


(b) In |2 tan x + x sec x| + C 


(c) 


sec x 

sec x + tan x 


+ C 


(d) In Is in x|+ln|x|+C 


(e) In 2 sin x + x+C 




( 082 ) 


2 . 


I 


cos 2 t 
1 + sin t 


dt — 


(a) t + cos t c 

(b) 1 -+■ cos t 4- c 

(c) — cos t -h c 

(d) i — sin £ -h c 

(e) £ — ^ sin 2 i + c 



3 * 


J {2 — \/x) 2 dx 


(a) 4x — + ^-x 2 + c 

O ^ 


o.) a^ + c 


c) 4x + -x 2 + c 


(d) 4x — x 2 / 3 + —x 2 4- c 


(e) 4x — 6x 3 ^ 2 + x 2 + c 


9- J ^(a: — 2\x\)dx = 


(a) ~l 


(b) 


9 

2 


M -- 



( 081 ) 



(a) In I sin f | + C 


(b) cot t + C 

(c) —sec t + C 




14. The acceleration (in m/s 2 ) and the initial velocity for a 
particle moving along a line are given by 

a(t ) — 2t — 1, v(0) — —2, 0 <t< 2. 

Tlie distance traveled by the particle during the given time 
interval is 


(a) 

13 

T m 

(b) 

5 m 

(c) 

IS 

~3 ni 

(d) 

4m 

(e) 

10 

- rn 

3 


(073) 


4. 


cos 9 + cos 9 cot 2 9 
esc- 9 


d.9 = 


(a) sin 9 + c 

(b) tan# + c 

(c) cot 9 + c 

(d) cos 9 + c 

(e) esc 9 + c 



10. If a particle moves along a line so that its velocity at time t is 

v(t) = 3^ — 3 (measured in meters per second), then the distance (in 
meters), traveled by the particle during the time period — < t < 2 is 
equal to 


(a) 

15 

T 

(b) 

9 

8 

( c ) 

11 

T 

(d) 

13 

T 

(e) 

17 

¥ 


(072) 


1 . 


"Idle value o 



cos x dx is equal to 


(a) 


1 

9 


O) 3 


6 . 



sin x 

- 3 —ax 

COS“ x 



-1 


(b) 



(c) 2 


(cl) 1 





8 . 


Tiie value of the integral 


/i i 3 + ^ 2 + i; + l 
o x + 1 


dx is equal to 



1 



2 

3 


(c) 2 



4 

3 



7 

3 


14. Which one of the following statements is FALSE? 


/ 1 \ 1/x 

(a) e = lim 1 H — 

\ x j 


(b) 



x > 0 


c) —(hia:) 
dx 


1 

x 


(cl) e is the number such that In e = 1 
(e) j — dx = In |a:| + C 



19. A particle moves along a line so that its velocity is v(t) = 3£ 2 — 2t — 8 
(measured in meters per second). Then the displacement 
of the particle during the time period 1 < t < 2 is given by 


(a) 0 

(b) 4 

(c) -6 
(cl) 6 
(e) -4 


(071) 


7. 


The value of the integral 



equals 


(a) 

15 

~2~ 

(t>) 

45 

2 

(C) 

7 

2 

(=1) 

25 

2 


17 

o 



15. The velocity {in meters per second) of a particle moving along a line is given by 
V(t) - 3f 2 - 12 1 + 9. The distance traveled between £ = 0 and £ = 2 Is 


16 


(a) 6 meters 

(b) 8 met ers 

(c) 4 meters 

(d) 9 meters 

(e) 5 meters 


Tire integral 


/ s 


sin 0 + sin 0 tan 2 0 


sec 2 0 


d& is equal to 


(a) -cos G + C 

(b) tan (9 + C 

(c) cos & + C 

(cl) 3 sin 9 + C 

(e) -sin 0+C 



(063) 



&in(2x) 


^/l —COSi(2x) 


ri.7; 


(a) 27T 

(b) | 

(c) -2 

(d) 2 
(a) 1 


7. f^ 2 |x + 11 <ix = 


(a) f 

(b) | 

(c) 8 

(d) -f 

(e) 17 




10. If a particle is moving along a straight line and its velocity 
is given by 

v(t) = t 2 - 5t + 4. 0 < t < 4, 

then its displacement and distance it travels on the time 
interval 0,4 are: 

(a) displacement = -jj, distance _ | 

(1)) displacement = distance — | 

(c) displacement = -|, distance = j 

(d) displacement = distance = y 

(e) displacement = 0. distance = y 


(062) 


3. 


The value of 



is 


(a) 

(b) 


1 

63 

1 

16 


(c) 

(cl) 

0) 


55 

63 

13 

16 

11 

63 


The value of j 


2 6 + u + u‘ 


u: 


du is equal to 


(a) 

15 

2 

(b) 

11 

— + lu2 

4 

(c) 

In 2 + 4 

(cl) 

In 2 - - 
6 

( e ) 

16 

The value of j 

(a) 

1 

(b) 

e 

(c) 

hi 2 

(d) 

— 1 + In 2 

(e) 

2 In 3 


X 111 X 


is equal to 


ffa/2 

18. The value of j sinaj|cfe is 


(a) 1 

(b) 2 

(c) -1 
(cl) 3 





( 061 ) 


1. 


The integral 



x + x 



dx is equal to 


a) 


1 


(b) 

( c ) 

(d) 

( e ) 


3 

3 

2 

1 

2 

2 


12. The integral j x(l + 2x i )dx is equal to 


2 fi 

~ri j -' ^ 

(a) y + ^ + C 

(b) 1 + lQx 4 + C 

, , x 2 / 2X 0 

(c) + 


5 


,2 ^6 


T“ T 

(d) T + y + C 


x 2 2x° 


+ C 


e — + 


5 


+ C 









19 (072) 

E 

7 (071) 

A 

15 (071) 

A 

16 (071) 

A 

6 (063) 

— 

7 (063) 

— 

10 (063) 

— 

3 (062) 

c 

5 (062) 

B 

14 (062) 

C 

18(062) 

D 

1 (061) 

E 

12 (061) 

D 






Old Exam 5.5: 


( 092 ) 


f e 

1 . / - 5 — ax ~ 

J 1 + e 4 * 

(a) itau _1 (e 2x ) + 

(b) tau _1 (e 21 ) + c 

(c) itau- 1 (c fa ) + 

(d) itair 1 (e 4 -) + 

(e) tan-^e 11 ) + c 




7. If / is an even function such that j /(f) dt = b and j /(f) dt = 2 
then if /(f) dt = 




3 

2 



sin x cos 2xdx ~ 



1 

12 



1 

2 



1 

3 



1 

4 



1 

6 



(091) 


/"E 3 1 

3. / —-- dx 

X ill X 

(a) In 3 

(b) In 2 

(c) 1 — In 3 

(d) -In 3 

(e) 2 — In 2 



r i 10# + 15 

12 / . 

■A> y/2^ + 6# + 1 


(a) 10 



5 


(c) 20 



5 

2 



15 

2 


dx 




X 


14 . 


L 


l tan 


-l 


n 1 + x A 


dx = 


7r* 


(a) ™ 


32 

9 

7 


<*>> 16 
(c) 2 7T^ 


(d) 


7T 

8 



3tt 




16. Which one of the following is TRUE: If / is an odd and 
continuous function on -a. a . then 


(a) / [/(*)]*<& = 0 

(b) f°Jf{x)] 2 dx = 0 

(c) /“ xf(x)dx = 0 

./-Q 

j"Q 

(d) j cos x ■ /(a;) dx = 2 y cos i ■ /(a?)cir 

(e) J [sin a: + /(a:)] da: = 2 jf [sin x + f(x)}dx 

( 083 ) 


11 . 


J 



dx = 


(a) 4 cose 

(b) 2(cose — cose^ ) 

(c) 2(sin e 2 — sin e J 


(d) 




cose — cos e~ 


) 


(e) 4 sine 



I —v 

1 x + x In 

(a) In 2 

(b) In(l + e) 



(d) 2 + e 

(e) e 


dx = 



19* J x“ cos(x^ Jdx 

— JT 

(a) — cos(,t 2 ) 


(b) 32 sin(jr 2 } 


(c) 0 


(d) jt* 


(e) 4/r 2 sin (?r 2 ) 


(082) 


4. 



dx = 


(a) | In 2 

(b) 3 In 2 

(c) - In 2 
4 

(d) gin2 

(e) 3 In 4 


10 . / ^ = 
(a) ^ e2a ’ 6+c 



XL j (sec 3 x) tan(tan x) dx 

(a) In | sec(tan a?) [ 4- c 

(b) In | tan(tan x) \ 4- c 

(c) — sec (tana?) + c 

(d) In | sm(tan a;) | + c 

(e) ln(sec 2 a;) + c 




5 

8 



Which one of the following statements is FALSE: (/ and 
g are continuous) 


(a) if/ is even on [ — a. d] ? then J f( x ) dx = 2 J_ a fix) dx 

(b) j b a [f{x) ~ 3 g(x)]dx ~ j*' f(x)dx - 3 £ g(x) dx 

rb 

(c) f{x)d r = area below the graph of / from x — a to x — b. 

Qi 

(d) If 2 < f{x) < 6 on [0. 3], then 6 < t fix) dx < 18. 

U 

(e) If fix) < gix) on [a,b], then [ b g(x) dx > / & fix) dx. 

ifl Ja 


4 . j" ^ ( 3 — 2 ) 19 doc = 


(a) 

1 — 5 2n 

60 

(b) 

0 

(c) 

57(1 - 


5 20 

(d) 

60 

(e) 

5 2n - 1 

on 


a. 


/ 


(x - ) 2 


fix = 


(«) 

(i>) 

(c) 

(d) 

(e) 



3 T „ 3 

~X 

7 5 


/3 - -x 5/3 + X + C 


3 2/3 + 6.4/3 + 4 C 

£ ■) z 

-X 7 ' 3 _ 6^5/3 + x+C 

7 5 


— X 3 - -x 7 /' 3 + -X 5 / 3 + c 

3 7 5 






i. 


/ 


gX 2 +ln x 


rij; = 


(a) -e x2 + C 

X 

(b) \<^+C 



X 2 -hlllX 

W^J) + C 



^.x 2 —\n x 



+ c 


(e) e 1 \nx + C 



11. By interpreting it as an area, the value of the integral 


^ ( |a: — 11 H- 2\/l — x 2 ) dx 
is equal to 



7T + 1 

~Y 


(b) 2 t r + 1 

(C) 7T + 1 


(d) 7T+1 

( e ) fT+J 


15. j x i {xe~ x2 + 5)dx = 


(a) 16 

(b) -8 

(c) 32 


(d) 64 

(e) 0 




19. 


r x 4- 2 

J W^7: 


dx — 


(a) -15(3 - i) 1/3 + 1(3 - x) 4/3 + C 

(b) ln(3 — x) + (3 — x) + C 


(c) ^ In (3 -x) + 1(3 - x) 4/ -’ + c 

(d) 1(3 - Xp + y(3 - x) 2 / 3 + C 



3 

5 


(3 -x) 


5/3 


15 


f (3 - + C 


( 073 ) 






1. 


4 


3\/x — 5 


dx — 


11 . 


./ i 


(a) 

( b ) 

(c) 

(d) 

(e) 



1 

2 


3 

2 


5 


2 


1 

2 


5 




dx = 


ok 

(a) ^(3^ + 4)^ + , 

(b) — x 2/5 + — x 1/2 + c 

0 b 

(c) ^(3V* + 4) S/5 + c 

/ ,% 25 2/5 25 1 so 

( d — xr /0 H- x l/1 + c 

6 16 

(e) 25(3\Zz + 4 ) 2/0 + c 




16. The value of 



x 


_,:r- 1 



dx 


is equal to 


(a) -e 3 - 1 

(b) 3e 3 - 1 

(c) -e 3 - e - 1 
v ; 2 

(d) ^e 3 - e 1 + e - 1 

(e) -e 3 - In 2 

' ' 2 


rl 

18. The value of / (tf 3 + 1) \[i- x 2 dx is equal to 

Hint: One term of the integral may be interpreted as an area . 


(a) 

(b) 4?: 

(c) 3 tt-2 

(cl) " + 2 

(e) |tt -4 


( 072 ) 



11 . 


I (tana:) ln(cos x) dx — 


1 2 

aj — -In cos a: + C 


(b) sin x In cos x + C 

(c) ^(Incos a:) 2 + C 

(d) —-— In cos x +C 
cos x 

(e) — In cos x + C 


13. x{l — X') 10 dx = 



1 

64 



1 

no 


c ) 


l 



i 

li 


i 


132 





17. 


j-13 

Evaluate 1=1 

Jo 


dx 


V^l + S ®) 2 


(a) 3 

(b) 6 

(c) |^3 




1 

3 

3 

2 


( 071 ) 





The integral 


dx is equal to 


"■ J.- f 



f -Ax 

The integral / , 

J \A - 4i- a 


d,x is equal to 


{») 

(b) 

{«) 

(<1) 


vi ir> i c 

-h/l - 4z 2 + C 
4 


1 


\/l — 4.7:- 
-8 


+ C 

+c 


yT — 4x- 2 
16 V1 - 4ar 2 4- C 












X 


The value of the Integral 



dx is equal 



16 

3 


(b) 


8 _ 

e 1 


M § 


(«) 0 


The value of the integral 



siufV 1 ) dx is equal to 


(a) 0 

(b) 2 cos (243) 

(c) 6 



(063) 


1 JJ5T dx = 

(a) tail -1 (a;) + C 

(b) | tan -1 (:r) + C 

(c) lii(;r 2 + 1) + C 

(d) ^ ln(2T“ + 1) + C 

(e) In |3xj| + C 


9. /_ 4 2 l tan(:r)fi;r = 

(a) I 

(b) ^ 

(c) V2 

(d) 0 

(e) -1 


(062) 



6. The value of the integral [ - ^ — -- dx is 

J -n 1 + ar + :r 4 

(a) 1 

(b) 0 

(c) -1 

(cl) 2 
(e) -2 

7. Let fix) = ! 1 .! _ X j ~ ^ Then the value 

■ ' \ sm x if 0 < x < 

of f^J(x)dx is 


(a) 


3 - 2tt 2 
3 


-2 





77 2 


(d) 2 tt tP" 



2 






r 1 — |— X 

8. The integral / -- rr dx is equal to 

° ■/ 1 + x 1 1 


(a) 


tan 1 x 4- 


ln(x' 2 



(b) 


1 + i ln(^ 2 



(c) 

(d) 

(e) 


tan -1 (a: 2 + 1) + ln(^ 



tan 1 (ln(a: ji + 1)) + £7 



19. The value of f C0 ^ hl ^ dx is 


(a) cos 1 

(b) cos (In 1) 

(c) sin(ln 1) 
(cl) sin 1 

(e) ln(l + e) 




(061) 


3. 


The integral 



sin — 1) 
v" — x 2 + '2x 


dx is equal to 


(a) - 2 /72 

(b) 5/8 

(c) jt/72 

(d) tt/ 36 

(e) 7r 2 /36 




The integral 


(t 3 + 1) 


^ dx is equal to 



a: 3 + 1 


+ C 


(b) 

( c ) 

(d) 




1 

3(^ 3 + 1 ) 


+ C 


The integral 



1 + sin 9 
cos - 9 


d.9 is equal to 


(a) 2 

(b) V2/2 

(c) 2/V2 

(d) 3/V2 

(e) V2/3 







Answer Key: 


Question 

Answer 

1 (092) 

A 

7 (092) 

A 

17 (092) 

A 

3(091) 

A 

12 (091) 

A 

14(091) 

A 

16 (091) 

A 

11(083) 

c 

17(083) 

A 

19 (083) 

c 

4 (082) 

A 

10 (082) 

A 

11(082) 

A 

13 (082) 

A 

1 (081) 

C 

4 (081) 

A 

6 (081) 

D 

7(081) 

B 

11 (081) 

A 

15(081) 

D 






Review Chapter 5. 



Review Chapter 5. 


(092) 


i 1 + tan x + x 2 
-i l + s 2 


(a) 2 

(b) 0 

(c) 1 

(d) 3 

(e) 4 


dx 


( 091 ) 



3 . 


rV2 2 

If r<zc) = f' - 7 

V J Jy/Z 1 -+- t A 


cIt . tlien 




— I 

(1 + 

2 _ 2 
5 1 + -3’ 2 

2 

I -+- a: 2 
2 

1 -|— a: 4 

2 

(1 + ZC^y/EE 


4. n lim^ X ^ • e « = 



r 2 1 

f -e~ x dx 
b 2 

(b) 

-y 

H 

GN 

1 

C-l 

_ c 


Z 1 2e~ x dx 
b 

(d) J 

[ e~*dx 
b 

(*> , 

f 2 2 e~ x dx 


(a) 

(b) 

(c) 
(A) 

(e) 


20. ^ 1 4az — 31 dx: = 


(a) 


5 

4 


/i \ 








( 083 ) 



8. 


10 . 


if F{x) - j 


tan -1 (v^) dt, then F(l) + F'(1) + F*(l) 


(a) 

3tt 1 

T “ 2 

(b) 

97T 

4 

(c) 

9tt 3 

X + 2 

(d) 

3tt 3 

2 

Ce) 

7tt 1 

2 

If/( H 

then 

J ^ f{x)dx - 

(a) 

11 

e + T 

(b) 

1 4 

2 e+ 3 

(c) 

e — \/2 

(d) 

14 

2e -T 

(e) 

e — 8 


x 


if x < 2 
if x > 2, 



26 . 



e x 

x 2 — 1 


(a) e + 1 

(b) ^ + 3 


(c) can not be evaluated 


A) 


e - 2 


2 


(<*) 


e — 


1 

2 




(081) 





5. If / is a continuous function and F(x) = j dt } 

then F'(x) = 

(a) 3a: 2 f($x) 

(d) 3 x 2 f(x) 

(e) f(x)-f( 1) 


rl 4 — xlxl 

21. The value of the integral / —-1 dx is equal to 

•'-1 2 4-3! 


2 + x 


(a) 5 + hi 2 

(b) -I+ 8 hi 2 

(c) -4 + In 2 

(d) 4 + 8 hi 2 


(e) -2 




(073) 




{} fV lux ,2 

16. If X > e, then — / e* dt 

dx J l 


(a) 

2 v'ln x 

(b) 

4 

\/lii x 

(c) 

0 

(cl) 

X 

(e) 

2x 


19. The value of the limit, lim V — cos—- 

f=l 4n \ 2n. 

0? i is 

(a) I 

a>) | 

(C) l + g 

*rr 

(d) 1 + 2 


oil the interval 


, s 1 7T 

(e) _ 4 + 8 








25. If ^ x /(s in x) dx = — ^ /’(sin x) dx, then ^ 


rvr a: sm a: 


I + cos 2 a; 


(a) 

7T 2 

T 

l'U\ 

7T 

(bj 

2 


7T 2 

( C J 

16 

(d) 

7T 

(e) 

7T 2 


(072) 



5. 


If f is continous function. /(1) = 3. and / xf( 1 + x 2 )dx = 4. 
then /(10) = 


(a) 9 

(b) 11 

(c) 8 

(d) 10 

(e) 5 


10 . 


lim - Y 1 

y-s f—; 


n z=l 1 + (£) 




1 

4 


(b) oc 



4 



2 



21. If 1 = j sin(x 2 )dx. then 

(a) 0 < I < 2 

(b) 1 = d c 

(c) / = 0 

(cl) i > 2 
(e) 2 < 0 


(071) 


2. If y= f l — j du, then 

J i-3x 1 + u 2 dx 


(a) 

3(1 - 3a?) 3 

1 + (1 - 3x) : 

(b) 

-3(1 - 3a;) 3 

1 + (1 — 3a;) : 

(c) 

(1 — 3a;) 3 

1 + (1 — 3a;)' 

(cl) 

27a; 3 

1 + 9 a; 2 

(e) 

81a; 3 

1 + 9a; 2 


(063) 









5 



( 062 ) 


7. By recognizing the sum as a Riemann sum for a function 

n ^ 

defined on [0, 1], the value of the limit lim Y — e 1,n is 

L ’ Jj n— 3C " r , 

7= 1 ,L 


(a) 0 

(b) e — I 

(c) 1 

(d) -3 

(e) 1-e- 1 


t Mil " V t _ _ 

- — dt, x > 0,then8F(vo)+9F y (Va) = 

yt 

(a) 6?r 

(b) 8 tt 

(c) 17y/Zn 

(d) 3?r 

(e) v / 3tt 



( 061 ) 


to _ j -— 

9. The limit liin Y -J 1 + - represents the area of the region under the graph of 
rc-f+x n V n 

(aj y = V ''T on the interval [0 ; 3J 

(b) y = yFTT on the interval [1,4] 

(c) y = 011 die interval [1,4] 

(d) y — \fx + 1 on the interval [0,4] 

(e) y - \/x 4- 1 on the interval [1,3] 







10. Use the properties of the integrals to determine which of the following relations is correct 


3 

(a) J \]'X A 4- lcte > j 

i 

3 

(b) 2</^/7+Tfir<2v / 2 

1 

3 

(c) [ \/x A + ldx < 0 
i 

(d) 2^2 < / V^ + ldr < | 

i 

3 

Wo < / v'i 4 + ldx < 2 
1 


11. The integral f \x — x l \ dx is equal to 

c 

(a) -2/3 

(b) 1 
c) -1 

(d) 5/6 

(e) 2/3 


Answer Key: 


Question 


Answer 










23 (092) 

A 

3(091) 

A 

4 (091) 

A 

8(083) 

c 

10(083) 

A 

26 (083) 

B 

5 (081) 

B 

21(081) 

D 

6 (073) 

A 

16 (073) 

A 

19 (073) 

A 

25 (073) 

A 

5 (072) 

B 

10(072) 

C 

21(072) 

A 

2 (071) 

A 

13 (063) 

— 

7(062) 

E 

12(062) 

A 

9(061) 

c 

10(061) 

A 

11(061) 

B 



Old Exam 6.1 : 


(092) 


12. The area of the region bounded by the curves y = sin x } y = cos x, x 
and x = | is equal to 


(a) 2y/2 - 2 

(b) 4 a/2 + 2 

(c) 2^2 + 2 

(d) 4 

(e) s/2-1 



13. The area of the region enclosed by the curves, y = x 2 — 4. y = —‘2x + 4 
and y = —4 is equal to 


(a) 


20 


3 



(c) 


17 

y 

8 

5 



12 

y 


(e) 3 


(091) 


6 . 


Tlie area of tlie region enclosed by the graphs of 


2y 2 — x -+- 4 and x = y 2 


is equal to 

(a) 

32 

3 

(b) 


(c) 

4\/2 

(d) 

1 

2 

(e) 

1 


17. The area of the region lying between tlie curves y = ar and 
y = — x + 2 and between the lines x = 0 and x = 2 is equal 
to 


(a) 3 

(b) 2 



( 083 ) 


6. The area of the region bounded by the curves y 2 — x = 4 and y 2 -+■ x = 2 is equal to 


(a) 4 


(b) 6 


(c) 4v/3 


(d) 8^3 


<e) 3 


10. The area of the region between the curves y = sinx and y 
equal to 


— from 
1 


(a) V2- —+2 

12 

(b) V3+^-I 

(c) fi- — -1 

12 

(d) V3-f-2 

( e ) V 2--+1 


( 082 ) 


16. The area enclosed by the line x + 2y = 1 and the parabola 
y 2 — 4 - x is given by the definite integral 

(a) ^(3 + 2y - y 2 )dy 

3 r i 

(k) f _ 1 |j(l - x ) - V4~- x dx 

(c) f^iv 2 ~ 2y - 3)dy 

( d ) /_ 3 [2 C 1 - ~ - \/4 “ re dx 

( e ) /_ 3 (3 - + y 2 )dy 

L8. The area of the region in the right half of the plane bounded 
by the curves y — 2m — 1, y = x 2 , and y = —x is equal to 

( a ) fo' 3 ^ 2 + x)dx 4 - f^ /3 (x 2 - 2x-f- 1 )dx 

(b) (x 2 — x + l)dx 

( c ) fo /3 ^ 2 ~ x ^ dx + J! f ^ x2 + 2x- 1 )dx 

(d) £{ x 2 +x~ l)dx 

( e ) J 0 /3 (^ -x 2 )dx-h /^(x 2 -2x- 1 )dx 



( 081 ) 


10. If the line x = k divides the region bounded by the curves 
y = \/x : y = 0 and x = 4 into two regions with equal area., 
then A; — 


(a) ^16 

(b) 4 

(c) 8 

(d) v'i 

(e) 2 


16. 


Tlie area of the region bounded by the curves 
and y = x + 1 is 


(a) 


b_ 

24 


(b) 


5 

8 


(c) 


27 

~8 


(d) 


1 

24 


(e) 


9 

8 


* = -2 y 2 


( 073 ) 


13. The area enclosed by the line 2x+y = 1 and the parabola y = 4 — x 1 
is given by the definite integral 


(a) I (3 + 2x — x 2 ) dx 

I (^t 1 - y) ~ v /4 - d V 

I (x 2 — 2x — 3) dx 

/ & ~ V^-y) d v 

I (3 - 2x + x 2 ) dx 


(b) 

( c ) 
(d) 


19. The area enclosed by the graphs of ?/ = sina;. y = sin 2a:. x = 0 and 
x = — is equal to 


(a) 

(b) 

(c) 

(d) 

( e ) 


1 

2 

1 

3 

2 

3 

4 
3 
8 




(072) 


15. The area between the curves of y = x 1 — 1 and y = x + 1 is 



5 


(b) 9 



9 

4 


(d) 3 



9 

2 


IS. Find the area of the region bounded by the graphs of the 
equations 

x = 2 y 2 and y 2 = ^ + 3 

o 


(a) 

36 


(b) 

72 


(c) 

lye 

- 8 + 3\/3 

(d) 

IS 


(e) 

V6- 

16 + 6V3 


( 071 ) 


5. The area of the region bounded by the curves y = e?.y = x.x = § and x = 1 is 

, , 3 

(a) e “7 

(b) ‘ + \ 

(c) e 

(d) 3 - & 

(e) e + 1 


11, The area of the region enclosed by the curves y = sins, y = cos 2,2 = 0 and x = tt is 


(a) 2 v / 2 

(b) 2s/2-l 

(c) 2^+1 

(d) v^+2 

(e) -V2 


( 062 ) 


11 . 


The area of the region enclosed by the graphs of x = y + 1 
and x = (y — l) 2 is equal to 


(a) 6 

(b) \ 

(c) 4 

(d) 5 


12. The area of the region enclosed by the graphs of y = x 
and y = 2 — x 2 is equal to 

(a) f \ (2 + x — x 2 )dx + j (2 — x — x 2 )dx 

(b) ~ x 2 ~ x)dx 

(c) / ( 2 — x 2 — x)dx 

(d) J (2 — x — x 2 )dx + (2 + x — x 2 )dx 

(e) / (2-** + x)dx 


16. The area of the region enclosed by the graphs of y — sin x. y 
siii2aJ ? x — 0 and x — — is equal to 

O 


(a) \/2 - 1 

(b) V3~l 


(e) 0 


(° 61 ) 


O 

4. The area enclosed by the graphs of y — x -x and y = 3a; is equal to 


(a) 0 

(b) 7/2 

(c) 4 

(cl) 2 
(e) 8 


5. The area enclosed by the graphs of y = sin a: and y = sin 2x, x = 0 and 
x = is equal to 




2 


10. The area enclosed by the graphs of x = y + 2 and x = ?/“ is equal to 


(a) 

(b) 

(c) 

(d) 

( e ) 


4 

3 

9 

2 

16 

T 

7 

6 


Answer Key: 


Question 

Answer 

12 (092) 

A 

13(092) 

A 

6(091) 

A 

17 (091) 

A 

6 (083) 

D 










10(083) 

C 

16 (082) 

A 

18 (082) 

A 

10 (081) 

A 

16 (081) 

E 

6 (081) 

D 

7(081) 

B 

15 (073) 

A 

19(073) 

A 

15 (072) 

E 

18(072) 

A 

5(071) 

A 

11(071) 

B 

11(062) 

A 

12(062) 

c 

4(061) 

E 

5(061) 

c 

10(061) 

c 



Old Exam Chapter 6.2 & 6.3 : 


(092) 


^ ^ fj 

6 . The volume of the solid resulting from the region: y = —x + 62 ; — 8 
y — 0 which has been rotated about the y— axis is given 
by the definite integral: 


(a) j 

£ 2nx 

—j:' 2 + 6x — 

8] dx 

(b) j 

£ 71 x [- 

■x 2 + 6x — i 

3] dx 

< c > J 

£ 2nx [ 

—x 2 + 6x — 

8] dx 

(<1) j 

£ 2 - [- 

■x 2 + 6x - £ 

j] dx 

< e > J 

^ 2tt x [ 

—x 2 + 6x — 

8] dx 



If the region enclosed by the curves y — x and y = x 3 ? where x > 0 
is rotated about the x— axis, then the volume of the solid 
obtained is equal to 


(a) 


4:7V 

21 


(b) 


7T 

4 


(c) 


IItt 

~21 


(d) 


7tt 

21 


(e) 


7r 


7 


Using cylindrical shells, the volume of the solid that is generated when 
the region enclosed by y = aj 3 ,y=l,a; = 0is revolved 
about y = 1. is 





Tlie volume of tlie solid whose base is the region bounded 
between the curves y = x and y = x 2 : and whose cross 
sections perpendicular to the j;— axis are squares is 


(a) 

1 

30 

(b) 

1 

12 

(c) 

1 


18 

(d) 

1 

36 

(e) 

1 


24 

(09!) 



5. 


Tlie volume of the solid generated by rotating the region 
bounded by the curves 


x 2 + y 2 — 1 and y — \x 
about the x-axis is equal to 


(a) 

2\/2 

3 w 

(b) 

2 

3 71 " 

(c) 

4a/ 2?r 

(d) 

a/3 7 r 

(e) 

2 

— 7=7T 

%/3 


18. The volume of the solid generated by rotating the region 
bounded by the curves 

y = x and y = yfx 

about the line x — 2 is given by 


(a) , 

f 0 A( 2 - v 2 ) 2 - 

- (2 - yf]dy 

(») , 

tt[(2 - a/x) 2 

CM 

1 

CN 

1 

(c) , 

( X ^r[(y + 2) 2 - 

(y~ + 2 ) 2 ]dy 

(<1) , 

[ Q + 2) 2 

— (x + ‘l) 2 \dx 

(e) , 

jf 1 ^(y 2 - 



(083) 


12. The volume of the solid obtained by rotating the region bounded by the curves y= x 3 , y 
and x = 0 about the y-axis is equal to 


(a) 


3 K 

~T 


(b) 


K 

5 


(c) 


4 


(d) 


2,r 

3 


3k 

5 


(e) 


16. The volume of the solid generated by revolving the region bounded by the parabolas y = x 2 
and y^=8x about the line y = — I is given by 


(a) 7T 


J (8 x — x 4 ) 


dx 


2 

(b) -t J [(VSx + if - (x 2 +]f J 


dx 



16 

i* 


(c) 

- 1 

(v?+ 


0 

- 


16 


(d> 


(vV- 


0 



2 

j» 


(e) 

K J 

(V5x - 

20. A 

solid has a 


dy 


i , V 


dy 


dx 


20. A solid has a base lying in the first quadrant and is bounded by the curves 

| , . , , 

y = I — x‘, x = 0, and y = 0. It the cross sections of the solid perpendicular to the x-axis are 
4 

squares, then the volume of the solid is equal to 


. 16 

(a) — 

15 


(b) 


15 


, , 14 

<«=) — 

b 


15 


(e) 


17 

15 






(082) 


14, The volume of the solid obtained by rotating the region 
bounded by the curves y ~ x 2 and y 2 = x about the a>axis 
is equal to 


(a) 

37T/10 

(b) 

37tt/10 

(c) 

7r/l0 

(d) 

7t/6 

( e ) 

57r/6 


15. The base of a solid is the region s bounded by the curves 
y = s/x, y = 0, x = 1 and x — 2. If the cross-sections of the 
solid perpendicular to the x-mtia are squares with one side 
lyi n g along the base, then the volume of the solid is 



(b) 2 


(c) 1 


(d) 


1 

2 


(e) |(2v / 2 - 1) 



The volume of the solid obtained by rotating the region 
bounded by the curves lf = J,3/ = 0,j? = landar = 3 about 
the line y = 1 is 


(a) 2ir^ln3-^ 

(b) *(ln3+^) 



( 081 ) 



The volume of the solid generated by revolving the region 

2 

between the y -axis and the curve jt = — „ I < y < 4, 

y 

about the y -axis is equal to 


(a) 

3tt 

(b) 

t r 

(c) 

6tt 

Y 

(d) 

10tt 

(e) 

—3tt 


A solid has a circular base of radius I and center (0,0). If 
the cross-sections of the solid perpendicular to the a;-axis 
are semicircles, then the volume of the solid is equal to 



If the region enclosed by the curves y = x 2 and y = 2x 
is rotated about- tlie line y = 5. then the volume of the 
resulting solid is given by 


(») 71 Jo K 5 ~~ x2 ^ 2 - ( 5 _ 2x ^ dx 



( c ) 71 fj[( 2x + 5 ) 2 - o 2 + 5 ) 2 ] dx 



( 073 ) 


dy 






14. The volume of the solid obtained by rotating the region bounded by the 
graphs of y 2 = x and y = x — 2 ? about the y-axis is given by 
the definite integral 


(a) 

(b) 

(c) 

(d) 


(e) 


f 2 

IT J (4 + 4 y + y 2 - if) dy 

7r j ( x‘ 1 — 3x + 4) dx 
f 2 

t j (4-4 y-y 2 - y 4 ) dy 
x 2 + 3x — 4) dx 
7T j {A - Ay + if - if) dy 




15. The volume of the solid obtained by rotating the region bounded by the 

^ ^ i/ U U v 

graphs of y = — . y = -. x = 1. and x = 2. about y = 1. is 

x x 

equal to 

(a) 4 tt In 2 

(b) 4 tt In 2 + 1 

(c) 7T In 2 

(cl) 7T in 2 + 4 
(e) 8 tt In 2 


_ 2 

20. Let 5 be a solid whose base is enclosed by the graphs of y = x and 

y - 1 and whose cross-sections perpendicular to the y -axis are squares. 
Then the volume of 5 is 


(a) 2 

(b) 4 
M 3 

(c) j 

(d) 2V2 

(e) 8 


( 072 ) 


If the region enclosed by the curves y = x and y = x 2 is 
rotated about the line x = — 1. then the volume of the solid 
obtained is equal to 


w i 

( b ) f 
< c > 1 
(d) I 


The volume generated by rotating the region bounded by 
y = Ilia;, y = 0. and x = e about the y- axis is equal to 

(a) 77 j' (In a;) 

0>) tt (e - e y ) 2 dy 

(c) tt J*(e-e y ) 2 dy 

( d ) * £ (e 2 - e 2y )dy 

(e) tt £(e 2 - e 2y )dy 


20 . 


The region bounded by the graphs of the equations 2 x — y = — 1 
and y — hx 2 +2 and by the vertical lines x — 0 and x — 1 is 
revolved about the x-axis. Find the volume of the resulting 
solid 


(a) 

(b) 


34 7T 

34- 

"IT 


( c ) 


1077 


3 


J^-TT 

(d) — 

3 


Oj 


^ T 


( 071 ) 





19. The base of a solid 5 is enclosed by the curves y = x 2 .y = 0 and x = 2, If the cross- 
sections of $ perpendicular to the x-axis are squares, then the volume of 5 is equal to 


w 


32 


5 


0 >) 


M 

w 


16 

3 

19 

T 


13 


w 


4 


20 . 


If the region enclosed by the curves y = —x and y — \/x is rotated about the line x = — 1, 

2 

then the volume of the solid is given by 


(a) 

0>) 


(c) 


* f\(2y + l) 2 -(y 2 + l) 2 ]dy 
Jo 

7T A^-l) 2 -^-!) 2 ]^ 
Jo 



(vdc 4- l) 2 


dx 


(d) 

(e) 



dx 






(062) 


2. The volume of the solid obtained by rotating the region 
bounded by the curves 

y = \fx — 1. y = 0. and x = 5 about a:-ax is is equal to 

(a) IOtt 

(b) 4 tt 

(c) 677 

(d) Stt 

(e) 2tt 



tt/2 


The integral ^ ' tt (1+cos ;r)“-l 2 dx represents the volume 
of the solid obtained by rotating the region bounded by 


(ay)= 1+cos x, y — 0 . x — 0 . and x — tt/2 about the z-axis 
(^f)= 1+cos x, y — 1 . x — 0, and x — tt/2 about the z-axis 
?/^)( 1+cos xf, y = 1. x = 0. and x = tt/2 about the 3>axis 
($)= 1— cost. y = 1. z = 0. and x = tt/2 about the z-axis 


= 2+cost. y = 1 . a; = 0 . and x = tt/ 2 about the z-axis 


17. The volume of the solid obtained by rotating the region 
bounded by the curves 

y = x 2 j and x = y 2 about the line x = 1 is equal to 



( b ) -y 2 f -(! - Vy) 2 ) d v 

( c ) w J^d 1 - v 2 ) 2 - ( J - s/) 2 ) d z/ 

( d ) ^^'((1 - y/y) 2 - (! - y) 2 )dy 
(«) 71 Jq(v 2 ~ Vv fdy 


(061) 


i. The volume of the solid obtained by rotating about the y -axis the region 
bounded by: y = y = 0. x = 1 and x = 2 is equal to 

(a) 3 tt 

(b) 2 tt 

(c) jr/3 

(d) 7r 

(e) 2^ In 2 


2. The volume of the solid obtained by rotating the region bounded by y = l-x 1 
and y = 0. about y =- 1 is equal to 

(a) 43 tt/5 

(b) 28-/15 

(c) 56 tt/15 

(d) 86 tt/5 

(e) 12 tt/5 


3. The volume generated by rotating the region bounded by y = \nx. y = 0. and 
i = e about the y-axis is equal to 

(a) ze 

fb) ?re(e - 1) 

(c) JT 

(d) — 7T + 1 

(e) i(e 2 +l) 


Answer Key: 


Question 


Answer 













Old Exam 6.5: 


(092) 


Q.4. (8 - points) .Find all possible values of the number b such that the average value 
of / (z) = 4 + - 3i' 2 on the interval [0, E>] is equal to 3. 


(091) 


2 . 


5 points] Find the average value of the function /(f) = tan t sec t 



over the interval 


(083) 


3. 10 points Find the average value of the function f(x) - (sin 1 .r) 2 on the interval 0, l' 


(082) 


Q.3. (4 points), Find the average value of the function / (f) = t sin (f 2 ) on the interval 





(081) 


2. [7 points] Find the average value of the function f[x) - x sec 2 (2;r) on the interval 


°’8J 


(072) 


3. ( 6 points) Find the average value of the function f[x ) = x tan 1 x on the interval -1,1] 


(071) 


2, Find all numbers b such that the average value of f(x) - yj x on the interval [0, b] is 6. 

(7 points) 


(063) 

9. The average value of f{x) = 


Oil 


1 — cos x 4 5 3. 


equals 


w 


12(1 + x/2- \/3) 


(b) 


12(1- v'J+x/S) 


(<0 


12(1- V2-V3) 


(d) 


ir(l + V? - v/3) 


12 


(e) 12x(l + V2 - VI) 











( 062 ) 

1. For f (x) = 3y/x + l, — 1 < x < 8 


(a) Find the average value of / on the given interval. 


(b) Using part (a) find a number c which satisfies the mean value theorem for 
integrals. 


( 061 ) 



on 0. 1 is equal to 


The average value of v t a ' 

(a) 7 t 3 /192 

(b) 3*725 

(c) 3* 2 /16 

(d) 3* 2 /4 

(e) tt 3 /25 




Review Chapter 6 . 



Review Chapter 6: 


(092) 


8. If the region bounded by the curves y = 4(x — l) 2 and y — 4 
is revolved about the line x = — 1, then the volume of the 
solid generated is given by 


(a) 2-7 t(8x — 4x 2 )(x + 1 ) dx 

(b) / 2 tt(8x — 4x 2 )(x + 1) dx 

(c) j 16tt(x — l) 4 dx 

(d) 87r(x — l) 2 (x-f- 1) dx 

(e) j 8 n(x — l) 2 (x + 1) dx 



9. 


The volume of the solid obtained by rotating the region, 
bounded by the curves y = x and y — y/x about the line 

y = 1, is 


(a) § 

(b) | 

<■> I 

(d) 7T 


10. The average value of the function f{x ) = — sin x sin 2x on 

7T 7T~ 2 

IS 


the interval 


2’ 4 


(a) 


(b) 


<c) 


(<*) 


(e) 




Qtt 

y/2 - 4 

97T 

\/2 4 - 4 
3 TV 

v^a + 4 

3-jt 

2\/3 + < 
3?r 



24. 


The area of the triangle bounded by the lines 


y ic, y = —3x and y — —3C -h 2 
is equal to 


(a) 2 

(b) 3 


(e) 4 


(d) 


1 

2 


(e) 


4 

3 


( 083 ) 



1. 


The volume of the solid generated by revolving the region bounded by 
the curves 


y — av 3 , x — 0, and y = 1 
about the line y — 2 is given by 


(a) 

V = 

[ tt ■ [{2 — x^) 2 — 2 2 ]dx 
J 0 

(b) 

V = 

f a ^K^J 2 - 1 ]dy 

(c) 

V = 

f tt - (ar 6 — lj dx 

Jo 

(<*) 

V - 

j 7T - [(2 — X*) 2 — l] dx 

Ce) 

V - 

£ ~[(2 - Vv) 2 - 1 ]dy 


G. Tine area of tlie region enclosed toy-' tlie curves 

y — ac 2 — 1 and y — a? -1- 1 
is equal to 


(a) 2 

0 >} | 


(c> 4 




Q 

2 


O) 


— 3 


13. 


The volume of the solid obtained by rotating the region enclosed by 
the curves 


V ~ 


x 

1 — a* ’ 


V = — 


about the y-axis is equal to 


_2 
A L 


(a) 

12 

0 ) 

/l 

12 

(<0 

,_2 

U 

T 

(d) 

2 7T 

T 

(e) 

2tt ! 

1 


0, and x = 1 




15. 


The area of the region bounded by the graph of f(x) — '2 X 
x-axis from x = 0 to x = 2 is equal to 


2 and the 


(a) 

5 

In 2 

(b) 

1 

In 2 

(c) 

2 

In 2 

(A) 

4 

In2 

A) 

3 

In 2 


( 082 ) 






1. The average value of the function f(x) = cos J rsinrr over 0. tt is 



74 



2 

5 



0 71 


2 



2 

3 


9. The area of the region enclosed by the graphs of y = x — 1 
and — (y — l) 2 is equal to 


W | 

(b) 9 


(c) 3 



8 

3 



8 


13. The volume of the solid obtained by rotating the region 
enclosed by the curves y — cosh a;, y — sinlix. x = 0 and 
x = 5. about the a>axis. is (Hint: cosh x — sinhx > 0) 


(a) 

57r 

0) 

77 

5 

(c) 

5 77 

2 

(d) 

77 

0) 

T~ 1 
5 


25. The volume of the solid obtained by rotating the region 

enclosed by y = —-- . x = 1 . x = 2. about the line 

J y x 2 +2x +2' 

x = — 1 is 

(a) 77 In 2 

(b) 2 tt In 2 

(c) 77 In 2 — 2^(tan - ' 3 — tan -1 2) 

(d) 2v7(tan -1 3 — tan -1 2) 

(e) 77 (tan -1 2 — tan -1 3) 




(081) 


9. The area of the region bounded by tlie parabolas 
y = ( j: + 1) and y = oo -+- 1 is equal to 


(a) 


2 

3 


(b) 


4 

3 


(c) 


1 

3 


(d) 1 


(e) 


5 

3 


12. If the region enclosed by the curves y ~ silifz 2 ). y ~ 0. 
x = 0. and x = -/tt is rotated about the y- axis, then the 
volume of the generated solid is 


0) 

2tt+ 1 

(b) 

7T 

3 

(c) 

4tt 

(d) 

7T — 2 

(e) 

2tt 


14. Let i? be the region in tlie first quadrant that is bounded 
by" the curves y = tyx and y = x 3 . The volume of the solid 
obtained by rotating i? about the line y = 1 is given by 


(a) 

n / a 1 ^ i ~ 

a: 3 ) 2 - (1 - 

'>yT) 2 j fix 

(b) 

-1W /3 

- y 2 ) dy 


(c) 

- 

x){#x- * 

3 ) fix 

(d) 

n Jo ^ - 

\/x) 2 <ix 


(e) 

* Jo [ ( ^ 

- i) 2 - (y 3 

- I) 2 ] dy 


( 073 ) 


1. The area of the region enclosed by the curves y = 2x 2 — 1 
and y = — 2x — 1 is equal to 



I 

3 



2 

3 



1 

2 



3 

4 



2 

5 


2. If the region enclosed by the curves y = sin a; and y = 0 
between x = 0 and x = ty is revolved about the y — axis, 
then the volume of the solid generated is equal to 


(a) 2 tt 2 

(b) 


(e) 4 tt 2 


13. If the region enclosed by the curves y = e x , x = 0, X = In 2 
and y = 0 is revolved about the line y — — 1. then the 
volume of the solid generated is equal to 


(a) 

7 7T 

2 

(b) 

7T 

2 

(c) 

9tt 

2 

(d) 

7T 

(e) 

5tt 

T 




( 072 ) 


The volume of the solid generated by revolving the region 
enclosed by the curve y = sin(a: 2 ) and the x-axis over the 
interval 0. sfW about the y -axis is 


(a) 

u 

(b) 

2tt 

( c ) 

-2tt 

(d) 

77 

2 

0) 

3\/tt 


The volume obtained by rotating the region bounded bv 

V L _J V 

y = x^. y = 1 about y = 1 equals 



2 







The area of the region enclosed by the graphs of y 2 
and y = x — 2 is equal to 


0) ( 2 + y - y 2 ) d y 

(b) j ^ (a: 2 — x + 2 )dx 


= x 


(c) J'{yfx — x + 2)dx 


( 071 ) 


3. The area of the region bounded by the graphs of y = t, — 2 
and y = x is 


(«) 

(b) 

(c) 

(d) 

( e ) 


9 

2 

3 

2 

7 

2 

5 

2 

11 

T 


5. The volume of the solid generated by rotating the region 
enclosed by the curves y = x and y = \fx about the y- axis 

is 


(a) 7:^{y 2 -i/)dy 

O) - f'(y-y 2 )dy 



( d ) *f\{y + y 2 )dy 

(e) 77 I ( 2 : — x 2 ) dx 


11 . 


X 


The average value of tlie function f(x) 
interval —1.1 is 


(x + 3) 3 


(a) 

-1 

64 

(b) 

3 

32 

(c) 

-5 

32 

(d) 

5 

64 

(«0 

0 


over the 





Tiie area of the region between the a:-axis and the curve 


27. If the region bounded by the curves y — \fx— 1. y — 0, and 
x = 5 is rotated about the line y = 3, then the volume of 
the generated solid is 


(a) 

24?r 

(b) 

IOtt 

( c ) 

6tt 

(d) 

36tt 

(el 

4tt 


(063) 


5. Let. I? be the region between the graphs of f{x) — bx and 0 ( 2 ?) — a: 2 on [0.3]. If I? is 
revolved about the 2 -axis then the volume of the solid obtained equals 


(a) 


5 

8827 


(b) 

(c) 


On 


882 

882 


5 








11. The average value of /(:r) = sin 2 ( 2 ') over 


4 ’ 4J 


is equal to 


(») -i 

W i 

(c) -i 


(<i) 


7T - 2 

2tt 


2n 


12, The area enclosed by the line y = x — 1 and the parabola t/ — 2x + 6 is equal to 

(a) 9 

(b) 18 


(d) 27 


( 062 ) 






The region bounded by the curves y = 4x — x 2 and y = 
8.t — 2:r 2 is rotated about the line x ~ —4. Then the volume 
of the resulting solid is given by 


(a) 

2tt f 
Jo 

(a: + 4 )(t: 2 

— 4 x)dx 

(b) 

2tt J 

4 9 

_ 4 (i + 4)(i 2 

- 4 x)dx 

(c) 

2tt f 
Jo 

(x — 4)(z 2 

— Ax)dx 

(d) 

2tt / 
Jo 

(a: — 4) (4a; 

— x 2 )dx 

(e) 

2tt [ 

f n 

(a: + 4) (4a: 

— x 2 )dx 


The area between the curves y ~ sin 2x and y — cost from 


7 T 


x ~ 0 to x = — is equal to 


(a) 0 

(b) 1 


(c) \ 

(d) \ 


(e) ^3-- 


The average value of f(x) = v"9 — x 2 on [0.3] is equal to 



IOtt 

~T~ 



3tt 

16 



3tt 

T 



9tt 

16 


(e) 3 7T 


( 06 1 ) 


The area of the region enclosed by the graphs of y = K y= and x = 2 is equal to 

(a) hi 2 + § 

(b) i - lu2 

(c) lu 2 + | 

(d) In | - \ 

(e) hi 2 - | 






18 . The volume of the solid obtained by rotating the region bounded by the curves of y — y/x — L 


x = 2. x — 5 and y - 0 about the x-axis is equal to 


(a) 21 tt 
[ bj 1.5 7T 

c) 157T/2 

d) 21 tt/ 2 
(e) 15 tt/4 


19. The volume generated by rotating the region bounded by the graphs of y = x 2 /y = 0, x — 


and x - 2 about x - 4 is equal to 


fa) 147T/3 
(b) 67 tt/2 



(e) 7 tt/6 


Answer Key: 






22 (071) 

A 

27(071) 

A 

5(063) 

— 

11(063) 

— 

12(063) 

— 

1(062) 

E 

5(062) 

c 

11(062) 

c 

17(061) 

E 

18(061) 

C 

19(061) 

D 




Old Exam 7.1: 


(092) 


Q.2. (5— points). Evaluate ( Ln (2x) dx. 


(091) 


(a) 9 points 


J x{\iixf dx. 


(082) 


(a) (5 points) . f x tan 1 x dx 


(071) 



oos(2 x) dx. 





dx. 


(061) 



11 . 


The integral f sin(Ln x)dx is equal to 

l 

(a) 4 (1 + e sin 1 — e cos 1 ) 

(b) 4(1+ sin 1 — cos 1 ) 

(c) 1 + e sin 1 — e cos 1 
(d.) 4 (e sin 1 — e cos 1 ) 

(e) 4 (1 + e sin 1 + e cos 1 ) 


Old Exam 7.2: 


(092) 


Q.5. (8 — points ) , Evaluate 


tan 5 x ^ 
v/secz 


Q.7. (9 — points ) , Evaluate 



esc 3 x dx. 


Q.10. (9 — points ). siir 8sec 2 0 d6 



(083) 


(a) 7 points 


sec 5 9 
t.an 2 9 


dB. 


(082) 


Q.5.(&) (5 points ) . j tan 2 x sec 4 x dx. 


( 081 ) 






(a) 6 points 


sin^ (3t) cos 


(072) 


(a) ( 5 points) 


sin 2 3 x dx. 


(b) ( 5 points) j sin? x cos 3 x 


(071) 



j tan 2 1 sec 4 t dt. 


(063) 


1. 


r 

JQ 


cos^(x)dx — 


(*) T 


(d) 

(«) 


(b) 0 

(<0 \ 


2 

3 

1 

4 


2. J cos(3:r) cos(2:r) dx — 


(a) sin (3a; ) sin (2a?) — c 


(b) — sin (3a;) sin (2a?) + c 

6 


, . sin (5a;) 

(c) -=— *- + c 


(d) ^ sin ( a;) — sin (5x) — c 


(e) - sin (3a; 

3 


H— sin(2a;) — c 
4 



4. 


tan 6 (a;)rfa; — 


tan r, (a;) 



3 


(bj 

(c) 

(d) 

(e) 


tan 7 fa;) 

-=^ + c 

7 

tan 5 (a;) ^ tan 3 (a?) 
5 3 

In | sec G (ar) | — c 
sec 6 (a;) — c 


— tan (a:) — x — c 


— tan(ar) + x — c 


(061) 

tt/2 

7. The integral f sin 3 x cos 3 x dx is equal to 

0 

(a) IS 

(b) 1/28 

(c) 2/63 

(d) 1/63 

(e) 3/28 







The integral f tan 2 x sec x dx is equal to 

(a) | tan 1 " 5 x + C 

(b) ^ sec 2 x tan 3 x — In sec 2 x + tan 3 x + C 

(c) | sec 3 x + C 

(d) ^(seca: tan r — In secx + tanx|) +C 

(e) ^(sec 2 x tan 3 x + In sec 2 x + tan 3 a;|) + C 





Old Exam 7.3: 


(092) 


Q.6. (7 — points } . Evaluate 


dx 

(16-r*) a/2 


(091) 


(b) [10 points 


f — 

J 


dx. 


(083) 


(b) [10 points 



+ — x 2 dx. 


(082) 

Q.5.(c). (8 points)./ 


(rr - 3) dx 


\/B x - x 2 


(081) 









f4/\ 

(d) 7 points’ / 

J 2/5 


4 ' 5 V25a? 2 - 4 


da?. 


3? 


(072) 


4 . 


( 0 points) Evaluate 


f i/a: 2 — 43? 
J x-2 


(0 71) 


(«) 


3? 3 \/^ 2 - 1 


da?, 


(f) 


(—a? 2 — 2a?) 3 / 2 


da?, 


( 061 ) 










ib. The integral f xyl — x 4 dx is equal to 


(a) 

-2x B 
i/l —x a 

sin l (x) + \x 2 y\ 

- x 4 + C 

(b) 

5 sin" 

‘(i) 4- \x\/l - X 4 

+ C 

(c) 

\t? + 

|x 2 sin 2.x 2 + C 


(d) 

| tan" 

~ ] (x 2 ) + |xy'l — ■! 

A + c 

( e ) 

4 si 11 " 

- l (z 2 ) + ±xVT^ 

X 4 + C 









Old Exam 7.4: 


( 092 ) 


Q.l. (7 - points) . Write out the form of partial fraction decomposition of the expression 


(2 - 1) (2 - 2) a (a: 2 + 1) (a* 2 + x - l) 2 

Do not determine the numerical value of the coefficients] 


Q.8. (12 - points ) , Evaluate 


4a: 2 4- 1 Sat + 15 . 

- dx 

m 3 — 4at 2 -I- 5 at 


Q.ll. (8 — points) , Evaluate 


dat 

yfx + \/x 


Q.13. (8 — points ) . Evaluate 


- dx. 

1 — sin at -I- cos at 


X 

[You may use the substitution f = tan — 

2 . 


( 091 ) 

(c) [12 points’ 


at 3 + 1 


fiat. 


at 3 4- at 








(d) 10 points 


secs; 


J 2+ tans 1 


dx. Hint.: Use the substitution f - tan 


(083) 


(c) [10 points 


x 


+ 3s: 3 + 2s; 2 + 1 
(x 2 — x)(x — 2) 


dx. 


(d) 8 points 


1 + cos x — sin 3? 


dx. 


(082) 


Q.5.(d) . (8 points) . / 


dx 


3 — 5 sin x 


Q.5.(e) (9 points) . f 


x l — lx — 11 


(x 2 4 - 63 ? 4- 13) ( 3 ; — 2) 


dx. 







1 


Q-5. (/) (6 points) . / 


x + tfx 


dx. 


(081) 


(b) 6 points 


y5 

x + 4 


dx. 


(c) 8 points' 


1 


1 + 2 sin x 


dx. 


Hint: Use the substitution t - tan 



(e) 9 points 




(x + l)(rc — l) 2 


dx. 


(072) 


1,(4 points) Write out the form of partial fraction decomposition of 
Do not. determine the numerical values of the coefficients. 


2 + 2 

(2 = 2)2(22+4)2 


dx 


(c) ( 7 points) 


1 - sin 2 — cos 2 


[Hint: you may use the substitution t = tan |] 








6. (8 points) Evaluate / — 


f x 1 -s 

~ J ~ 


2 x - 1 


dx 


x 


(071) 


(e) 


[ ---i dx 

J 5 + 3 cos x 


w 


Write out. the form of the partial fraction decomposition of 
determine the numerical values of the coefficients, 


x-2 

z(z 3 +z) 2 ' 


Do not. 


(5 points) 


(b) Evaluate 


X 3 — 4x — 10 . 

—-- dx. 

x 2 — x — 6 


(063) 


1 


dx. 


Q2. (25 points) Find 


X 4 — X 3 — X — 1 







6 . 



1 

1 + sin(i’) + cos (a:) 


dx 


(a) a 

(b) 2 

(c) 2 In 2 

(d) In 2 

(e) — In 2 


10 . 


dx 


x 2 4- 2 a: + 10 


equals 


1 x + 1 

a j - ai’csin -+ c 

3 3 


(b) arctan(ar + 1) + c 


1 x — 1 

(cj - arcr.an ——- — c 
o o 


x 4- 1 

(d) arctan —--h c 


e} - arcr.au (a? + 1) + c 

3 







( 061 ) 


6. The integral J - is equal to 


(a) In ||x| - \{x l + 1) + C 

(b) In x 3 + x + C 

(c) — -j-x” 1 — 7 ;X 2 + tan -1 x 2 + C 

(d) In \x — jln(x 2 + 1) + C 

(e) hi |i| + | ln(s; 2 + 1) + r-i 1 ,.a + C 


io. The integral J J dx is equal to 

(a) tan -1 x + \/l — x 2 + C 

(b) In v'T — x 2 — \ sin - ■ \,T — x 2 + C 

(c) In \/l — x 2 — sin - ■ \/l — x 2 + C 

(d) In 1 — x 2 + sin - - x + C 

(e) sin -1 x + \/l — x 2 + C 
















12 , The integral j is equal to 

(a) 2 ^/x + 4 ^fx, + 4 h^-^r + 1) sin -1 tfx + C 

(b) 2 V® + 4 ln(^+ 1) + (V _ + ' ^ + C 

(c) 2 yfx - 4 ^fx + 4 ln(^/T + 1) + C 

(d) 2x 2 — 4^ + 4 In \x T 1 — tan - - tfx + C 

(e) In \y/x + tfx | + C 




Old Exam 7.8: 


(092) 


Q.12, (7 - points ) . Determine whether the integral 


J i lx 


converges or diverges, 


(091) 


3. Determine whether the integral is convergent, or divergent., If it is convergent, find its 
value, 

f 0 1 

(a) 6 points / —— dx , 

Jo x \ x 


i'+OC 

(b) S points’ / 

Ja 


x e~ mx dx . 


(083) 


2. 8 points] Evaluate the integral or show that it. is divergent: 
' 2 1 


l 


o (1-2^) 


4/3 


dx. 


( 082 ) 





1 


Q.4. (6) .(4 points) . _/) 


+ 3C 


rr lnr 


dx 


(081) 


4 . 


(a) Determine if the integral is improper or not. Justify. 



J 2 


In (or - 1) dx. 


(ii) 


3 points 


dx. 


xx — x 


(072) 


(. 


( 7 points) Compute 



dx. 


(071) 


5 . Evaluate the integral or show that it is divergent, 



dx. 







(063) 


a 


The improper integral 



1 

x In (a;) 


(a) converges to 1 

(b) converges t o 2 

(c) converges to ~ 

(d) converges to ^ 

(e) diverges 


dx 




dx 

(x - l} 2 




3 


2 



3 

2 


(c) does not exist. 



(e) 0 


( 061 ) 

0 

13. The integral f xe~ x ~ dx 

— OC 

(a) converges to 1 

(b) converges to —1/2 

(c) converges to —1 

(d) diverges 

(e) converges to 0 



Review Chapter 7. 



Review Chapter 7: 



(092) 



(a) 

7T — 1 

2 

7T + 1 

(b) 

4 

(c) 

7T 

2 

(d) 

7T + 1 

(e) 

7T — 1 


3. j cot 3 a esc 3 a doc = 


(a) 

(b) 

(c) 

(d) 

(e) 


1 ^ 1 5 i /~f 

- esc a — — esc a + C 

3 5 

1 g 1 5 

- esc a + - esc a + C 

3 o 

- esc 2 & + — esc 4 a + C 

2 4 


1 2 1 A t 

- esc a —- esc a + C 

2 4 


1 4 . si 

- esc a + C 

4 



The improper integral 


t k* 

J-oc 2 


dx is 


(a) convergent and its value is e 2 /4 

(b) convergent and its value is e 3 /S 

(c) convergent and its value is e/2 

(d) convergent and its value is e 

(e) divergent 



11 . 


25. 


/ 


dx 


x(x 2 + 1) 


(a) In 


x 




+ C 


(b) In [\x\Vx* H-l) +C 


w ‘(t)*' 

(d) ln(|rc|(x 2 + 1)) 4- C 


(e) In 


V + l’ 


x 


+ C 


/ - > ^ ■; ^ - 
J VS — 2x — sc 1 * 


(a) —\/3 - 2x - x 2 - sin 1 ^ ~) + C 

______ /x + l\ 

(b) VS — 2x ~ x 2 4- cos -1 (—^—J + & 

(c) —VS - 2x — x* 4 sin ^ 

(d) V3 - 2x + cos" 1 + C 


(e) Vs ~ 2x — x 3 + C 



The improper in 



3 dx 

x 2 — 5x 4- 4 


(a) divergent 

(b) convergent and its value is In 4 

(c) convergent and its value is In 3 

(d) convergent and its value is In 2 

(e) convergent and its value is 0 



dx — 


I . 



(a) 

(b) 


(d) 

(e) 


x — 

x — 

x — 

1 - 

2x - 


8\/x + 4 In \x\ + O 
2\fx + 4 In |ar| + C 

—%= H- 4 In I a; I + C 
\/x 

4\/x 4- In \x\ + C 

I 

- —y/x + 2 In |xxr| -h C 
4 


2 . f — , dx — 

■ ary 25 — (In a:) 2 

(a) sin- 1 (^) + C 

„„ si " _ '(^f) +c 

(c) — sin -1 (In x) + O 

(d) sin -1 ^cos 

i 8 i “ _, pr) + c 











tan 1 x dx = 



2 

3 



1 

2 



7T 1 

2 " 2 



1 

2 




8 . 


dj: is 


The improper integral 


[' - _ 

'-as (1 + :r 2 ) 3 


(a) 


convergent and its value is - 

& 16 


(b) 


(c) 


(d) 


convergent and its value is 


convergent and its value is 
convergent and its value is 


2 

9 

-3 


3 

16 


(e) divergent 


12 . 


If 


&x 2 ±7 x - 6 
x 2 (x + 3) 


A B 
- — + — + 

X X 


c 

x + 3 


, then A + B + C 


(a) 6 

(b) -5 

(c) 3 

(d) 0 


(e) -1 








18. 


L 


4 \f x 2 — 4 


dx 


X 


(a) 2\/3 — 

/, s 2tT 

a.) i-- 

(c) \/3 — 7T 

(d) 2V3 + 


2?r 

~3~ 



co| ^ 





22 . 


h 


s/x 


X + 4 


dx = 



2\fx — 4 tan 1 



(b) 2 y/x + 2 tail 1 + & 

(c) i/ir — 2 tan -1 (i/tf) 4- C 



— 4 tan 1 



(e) 4+ 2 tan ^y^r) + C 


25. 


r x sin 1 x 
j Vl - X 2 


dx = 


(a) x — VI — x 2 ■ sin -1 x + C 

(b) In 1 — x\ — vl — x 2 - sin - 

(c) v I — x 2 — sin -1 ;r 4- C 

(d) v x I - x 2 (l sin -1 x) + C 

(e) i(sin -1 x) 2 4- C 


x + C 












(083) 


2 . 


/ 


siti 2 x cos' 1 


x dx — 


(a) — sin 3 x cos 4 x — C 

Jl 

fb) — sin 3 x -— cos 5 x + C 

6 10 

(c) i COS 3 x \ COS 5 X + C 

3 5 

(d) sin 2 x — sin 4 x + C 

1 i 

(e) — sin 3 x — — sin 5 x + C 

3 5 


9. 


11 . 


/ 


2x 2 

wnp 


dx = 


(a) 2(1 +x*) 1/3 + C 

(b) (1 + z 3 ) 2/3 + c 

<c) -^l+^r^+c 

( d ) 5 ( 1 - x 3 )- 2 ' 3 + C 

(e) 2 In | v 7 1 + x 3 1 + C 


If 


%T/ 


{x — l)(ar 2 
then A + B - C = 


.4 


Bx + C 


x — 1 


a? 2 


(a) 


3 


4 


(b) 


1 

4 


(c) 


1 

3 


(d) 


1 


2 


(e) 0 








r 2 e s ' nt sin(2t)dt 
J o 


27. 


1 


/ 


Xy/x — 4 


dx — 


(a) In |a?| + ln( VaT—4) + C 


(bj ^ In 


VT-4-2 


v /^7T4 + 9 


+ C 


(c) tan 1 (\ + C 


2 


(d) ^2 + c 


£ 


e) 2 tan 1 f —— —- I + C 

















r+3C g-l/l 

28. The improper integral / ■—=— iir is 

./o 3? 2 


(a) 

convergent 

and 

its 

value 

is 

0 

0>) 

convergent 

and 

its 

value 

is 

1 

(c) 

convergent 

and 

its 

value 

is 

c- 1 

w 

convergent 

and 

its 

value 

is 

1 - 

( e ) 

divergent 







( 082 ) 

2. / tail 4 a; dx = 


(a) 

1 3 

— tail 1 x 

— tail x + x + c 

(b) 

1 

— tail x 
3 

4- tail x sec x + c 

(c) 

In sec x 

+ tail + tail 1 * x + c 

(d) 

111 CSC X 

— sec x\ 4- tan x 4- c 

( e ) 

sec 15 x + 

3 sec" x + c 



5. 


1 


/ 


x 1 \/25 — x 2 


dx = 


, , -1 v 25 - x 1 

(a) 25-~ + C 


1 \/25-x 2 , 

(b) 125-S- + C 


- 1 V25 - t-' 

(c) —- he 

5 x 


, ,, 1 \/25 - x* , 

(cl) --h c 


D X 


( e ) 


V25 - x 3 


a; 


4 - c 














d.x = 


r X 2 — X-\- 6 
* x 3 + X 

5 

(a) 6 In |ar| — — ln(x 2 + 1) — tail -1 (a:) 4- c 

5 

(b) 61n|a: — — In (a; 2 + 1) + tail -- (a;) 4- c 

(c) 6 In \x\ — ^ ln(x 2 + 1) — sin -1 (a^) + c 

(cl) In |a:| — — ln(a: 2 + 1) — tail -1 (a:) 4- c 
(e) — ^ Iii(ar + 1) — tail - '(a;) + c 




x 2 4- x 


dx = 


(b) | 

(c) 2 * 

(d) 5- 





The improper inte 



COS X 


1 — sill x 


(a) diverges 

(b) converges and lias the value 0 

(c) converges and has the value 

(d) converges and has the value 

(e) converges and has the value 






( 081 ) 


2. 


2 



dx = 


(a) 

(b) 

(c) 

(d) 

(e) 


X — 


x — 


2 In \x\ -— + C 

--2 In |x| + O 



I 

1 - - + C 

x 

x H-2 In | a; | + C 

x 


3. 



cos t 

1 + sin 2 t 


dt = 


(a) 

I 

(b) 

In 2 

(c) 

7r 

4 

(d) 

0 

(e) 

7r 

3 



6. / tan 3 (2i) sec 5 (2x) dx = 


(a) 

(h) 

(c) 

(d) 

(e) 


tan 7 (2a:) 

tail 5 (2 a:) 

14 

10 

sec 7 (2a?) 

sec°(2a:) 

7 

5 

sec '' (2 a?) 

sec°(2a;) 

14 

10 

tail 4 (2a;) 

sec e (2a:) 

4 

a 

sec fi (2x) • 

— sec 4 (2a:) H 


+ C 


+ C 


+ c 


+ c 










dx 


{. 



xy/2 + 2hix 


dx ~ 


(a) ID 



2 


(C) 6 

(d) 4 

(e) 8 

8. j x In x dx = 

(a) — x 2 lux — — x 2 + O 

(b ) — x 2 In x — — x 2 + C 

y } 2 4 

(e) x In x + — x 2 + C 

1 | 

(d) — x 2 In x + — x(ln x) 2 + O 

(e) ±(lux ) 2 + C 




x 3 + I 


is 


A B_ C D 

x x 2 (x + 2) 2 + (x — 2} 2 

B Cx + D 
U x 2 + x 2 + 4 + (x 2 + 4) 2 

.4 B Cx + D Ex + F 

C x + a: 2 + x 2 + 4 + (x 2 + 4) 2 

A B_ C D 

x + x 2 + x 2 + 4 + (x 2 + 4) 2 

Ax + B Cx + D 

(e) + (x 2 + 4) 2 


x 2 (x 2 + 4) 2 













13. f 


d . 9 -| 

X + x — 1 
X 3 + X 


dx — 


(a) i x 2 - In |x| + i In |x 3 + x\ + C 

(b) i a- 2 — In |x| + i In \x 2 + 1| + C 

(c) i x 2 -ln|z| + C 


(d) In | a: 4 + x 2 — lj — — In {x^ + x\ 4- C 


(e) i x 2 + In |x| — — + C 
2 x 


r2 I 

16. Tlie improper integral ^ ^ = dx 


(a) converges and its value is — 

4 


(b) converges and its value is 


. 5 


4 


(c) converges and its value is — 

2 

(d) converges and its value is 0 


(e) diverges 





2 

X 


l 


VI6 — x 2 


dx — 


(a) 8 sin 1 f — ] — — x V16 — x 2 4- C 

\4J 2 

(b) 8 sin” 1 ( — ) — x 4- C 

\4 } 

(c) V16 — x 2 4- C 

(d) 8 sin - ' ( — \ — V16 — x 2 -\- C 

\4 J 

(e) 4 sin - ' (—\ + 2xV16 — x 2 4- C 

V 4 / 








dx — 


r sfl — x 2 — x 
■' VI — x 2 


(a) x 4- Vl — x 2 + 


c 


(b) x — sin 1 x H- c 


(c) x — — Vl — 3:2 + 


(d) x 4- sin 1 x 4- r. 


(e) a: + - Vl — x 2 + 


9. | tail -1 



dx — 


(a) x tan” : ^ — J + In Vl 4- x 2 4- c 


(b) — x tail ■ f — J + In VI + x 2 + c 



c) (x+ 1) tan ' [ — | H- c 

kU , 


(d) x tan” 1 ^ - J — In (1 + x 2 ) 4- c 


e ) [ — J tan 1 f — J + In V 1 + x 2 + c 











I 


dx = 


II. 






4 

3 

7 

3 



73 

3 



1 

3 


(e) 73 



x 2 4- x + 3 
I) O' 2 + 2^ + 2) 


(a) 111 (a; — 1| — tail -1 (a: + 1) + c 

(b) x + In \x — 1 1 + tail -1 (a: 4- I ) + c 

(c) hi (# — I) 2 — tan -1 (a: + I) + c 

(d) 2x + In \x — 1|| — 3 tail”' (a: + 1) 4- 

(e) In \ x - 1| + 2 tan -1 (a: + I) + c 






I + sin x 



sin x 


dx = 


(a) In (2 + \/2) 

(b) lu(2v / 2 — 1) 

(c) In v 2 

(d) 111(1 + 2^) 

(e) ln(l + y/2) 


The improper integral 


(a) Converges to 2 

(b) Converges to — 

(e) Converges to 1 
(d j Converges to 0 
(e) Diverges 





rl 1 

24. The improper integral / - dx 

J 0 (i x — i 


(a) Diverges 

(b) Converges to ln(e — 1) 

(e) Converges to In (I — e” 1 ) 

(d) Converges to 1 

(e) Converges to 0 



28. Using the substitution t = tan — 


0 < x < 7r, we get 


2 dx 


sin x(l + cos x) 


- .4 111 tan - +B tan 2 -+c where A+2B 


\ V 


(a) 2 

(b) 1 

(c) 3 
(« 1 ) 0 
(«) 4 


(072) 



dx 


4. 


/ 


\/6x — x 2 


/ \ | x 3 

(a) sin '- 1- c 

3 

(b) 2v"6.r — + c 

(c) ln(6x — a: 2 ) 4- c 

, . _ 3 — 3 ; 

(d) sin —-- h c 

(e) 3sin~ l - ^ 4- c 

o 


6. j n ' cos \/a; da; = 


(a) 0 

(b) 2-77 

(C) 77-2 

(d) |-1 

(e) 1 + f 








dx = 



1 

1 4 - e~ x 


(a) 

(b) 

( c ) 

(d) 

(e) 


In(l + e) 
In 2 

e 

2 

In 3 



(a) 32 + In 2 

(b) 32 + In 4 

(c) 38 + In 2 

(d) 38 + In 4 


(e) 64 + hi 2 





14. 


I 


dx 


a; 3 — X 


(a) —In x 1 — l| — In x\ 4- 


(b) lin 


x — 1 1 


X + 1 1 


- Ill |ar| + 


(c) iln|x 2 - l| + 111 |x| + 


(cl) In X 2 — l| + In x \ + c 


e') — In 

2 


x + 1 


x — 1 


c 


c 


c 


+ 111 \x\ + c 












The integral 


/ 


2 



dx equals 



In 


+ c 




+ c 


(c) ln(2 + e x ) + c 

(d) 2^ + 3 ln(a; 2 ' /3 + 1) + c 

(e) 3 Iii(3: 2/3 + 1) + c 





18. / 2 cos“ x sin 2x dx = 

Jo 


a) 


0 



1 

T 



1 

2 



3 

8 



-2 


19. 


/ 


1 


x 2 ( 1 4- x 2 ) 


dx — 


(a) 

(b) 

( c ) 

(d) 

(e) 


tail 1 x + c 


X 


1 2x 

+ T—-- X + c 


1 + X 1 


In x| — tail 1 x + c 


-h 111 1 + X 2 + c 

X 


X (1 + X 2 ) 2 


+ c 








22 . 



xe X dx 


(a) -+1 

E 

(b) DC 

(c) -1 

(d) -2 

(e) 1 


(071) 


1. 


The value of the integral 



sin (2 a;) 

1 + cos(2a;) 3 


dx is 



_3_ 

16 




1 

8 

1 

16 



1 

2 

1 


10. Suppose that /( 1) = l./(4) = 7./'(l) = -l,/'(4) = 3, 
and j" Ls continuous. Then the value of / xf*(x) dx is 
equal to Hint: Use integration by parts 

(a) 7 

(b) 2 

(c) 5 

(d) 12 

( e ) 


0 



The improper integral 


(a) lias the value — 

v ' 3 

22 

(b) has the value — 


(c) has the value 


11 


19 

(cl) has the value — 

V ' 3 


(e) is divergent 




The integral 


/ 


■ — X 


+ 3e~ x + 2 


dx equals 


(a) In 


/2 + e' 


\1 + e 




+ C 




+ c 




+ c 


(cl) ln(2 + e~ x ) + ln(l + e~ x ) + C 
(e) ln(2 - e~ x ) + ln(l - e~ x ) + C 


The value of the integral 



1 



dx is equal to 


(a) 2 + 41n(1.5) 

(b) 3 — In 16 

(c) 2 — 4 In 3 

(d) 4 + ln(1.5) 

(e) ln(81) 







23. 


f3/2 d 

A/2 5 - lx 


dx 


4x + 4:r 2 



16 





8 

3tt 

T 


(063) 


r ~/2 

I <±Gi>{x)dx = 

Jo 


(a) 


15 

T 


(b) 3 



(d) 


_ 8 _ 

15 


(e) 0 


dx 


i. 



















4 , I, sing part i al fract ion , 


, , 1 X 

(a) - + * . . + 


1 


x[;£ 2 + 1) 2 

X 


X Xr + 1 (r 2 + 1) 

, 1 X X 

( b ) - " --- + 


(C) 


X X 2 + 1 [x 2 4- l) 2 

— 1 X X 


2 X * + 1 (* 2 + 1 ) ! 

X 


(d)i- * 


x X 2 4- 1 (x 2 + !)' 

1 X X 

e - + 




8 



xP^/x 2 — 1 dx equals 


92tt 

105 


(b) 

(c) 

(d) 


92 

92 

105 

105 

27 


105 


equals 


92tt 



















9. 



'X 2 e x ch ; = 


(a) —3e + 2 

(b) 5e ~ 1 + 2 

(c) —5e~ J 4- 2 
(cl) —oe’ 1 — 2 
(e) —5e — 2 


10 . 



X - 2 4- 1 


-fix' 



(b) diverges 



( 062 ) 



3. 


_ _ j " 1 

Tlie improper integral J \n{‘2x)dx is 


(a) equal to +oc 


(b) 

(c) 
(<i) 
(<0 


convergent and lias tlie value 


-I + In 2 


equal to — oo 

convergent and lias the value 1 + In 2 


convergent anti lias tlie value 


1 - In 2 


L 


lnV3 


e x + e 


—X 


dx = 



7T 

4 


(b) V3 - 1 



TV 


12 



7r 

3 


(e) e — 1 




6 . 


The indefinite integ 



?r/4 sin 3x 
cos x 


dx is equal to 


(a) I + I 11 V 2 

(b) 1 + In 2 

(c) 1 + V2 

(d) 1 — In 2 

(e) 1 — In \/2 

r dx 

8. The integral /- is equal to 

J X + 


(a) lu 1 — 2 ln(v^ + 1) + C 

(b) lu x — In \fx + 1 + C 

(c) In x 4- 2 \n{\fx + 1) + C 

(d) lux — 2 ln(\/x — 1) + C 

(e) lna + ln(\/x + 1) + C 




9. The value of f # 3 V I 

Jo 


x 2 dx is equal to 


(a) 

(b) 

(c) 

(d) 

(e) 


2 

15 

2 

3 

4 

15 

1 

5 

15 


10 . 


The integral 


/ 


dx 

1 — sin# 


(a) cot # + esc x + C 

(b) tan# — sec #4- C 

(c) tan x + esc x + C 

(d) tan# + sec# + C 

(e) sec # — tan # + C 


s equal to 





J "OC 

The improper integral / 


dx 


x (hi x ) 2 


(a) diverges 

(b) converges to 0 

/ \ 1 

(c) converges to - 

e 

(d) converges to e 

(e) converges to 1 


( 061 ) 



l. The integral 9x' 2 hi xdx is equal to 

(a) 2e 3 + 3 

(b) 2e 3 - 2 

(c) 3e 3 - 1 

(d) 2e 3 4- 1 

(e) 3e 3 + 1 


2. The integral f sin 2(9 cos OdO is equal to 

(a) -§sm 3 0 + C 

(b) -i C os3^ + C 

(c) |sin3l9 + C 

(d) — | cos 3 0 + C 
(ej i siii 2 28 + C 


3. The integral T ——— 
o (^+i ) 7 


is equal to 


w 4 - 1 

(b) 4 + 1 

(c) f 

(d) J2 

(e) s/2— 1 



4. The integral / is equal to 

0 

(a) 1 — hi | 

(b) 2 + hi | 

(c) 1 - In I 

(d) 1 + hif 

(e) 1 -j- In 


5. The integral f x 2 e X *dx 

— 3 C 

(a) converges to 

(b) converges to 

(c) diverges. 

fd) converges to ('). 

(e) converges to 


12, The integral jf sin \fxdx is equal to 




(a) 2 sin if - nr cos if 
( 1 .) - 1 
(c) i — cos 

(‘1) 4-i 
(e) - f 















10(062) 

D 

13(062) 

E 

1(061) 

D 

2(061) 

D 

3(061) 

c 

4(061) 

D 

5(061) 

c 

12(061) 

E 




Old Exam 8.1 : 


(092) 


5 . 


The length of the curve 


x = 



from g/ = Gtoy = 3is 


(a) 

(b) 


14 

3 

11 

3 


(c) 


17 

T 


(d) 5 


(e) 4 


( 091 ) 



26. 


Tlie length, of tlie curve 

y = 10 4- 2 jc 3/2 , 0 < X < I 

is equal to 


(a> 

(b) 

(C) 

(d) 

(e) 


^(IDVIO - I) 

aV(VTo-i) 

2 

9 

|(10x/l0 - 3) 

J-(vTo - 10) 


( 083 ) 







17 . 


The Length of rhe curve 


y 


P2l ; 

— \/9 sin 2 f — 1 dt, 0 < x < — 


is equal to 


(^) 


1 


3 


(b) V3 


(c) 3 


(A) 


3 

2 


(e) 9 


(082) 

27. 


The arc length of the curve y = x 2 
equal to 


— lux. 

8 


1 < 


(a) 8 + ^ In 3 

O 

(b) 3 + ^ln8 

(c) 8 + In 3 

(d) 3 + In 8 

(e) -8 +iln 3 


x < 3 is 



( 081 ) 


17 . 


The length of the curve y = hi (cos a;). 


7T 

0 < X < — , is 
4 ' 


(a) 2 + \/2 

(b) ln(l + V2) 

(c) 1 + V2 

(d) ln(V2) 

(e) hi(V2+V3) 


(073) 


27. An electric cable is hung between two towers that are 200 
feet apart. If the cable takes the shape of a curve whose 
equation is 

y ~ 50 cosh(x/50), -100 < x < 100, 

then the length of the cable between the two towers is equal 
to 

(a) 50 (e 2 — e~ 2 ) 

(b) 100 (e 2 + e -2 ) 

(c) 50 (e — e ~~ ; 

(d) 100 (e + e -1 ) 

(e) 50 (e 2 — e -2 ) 2 


(072) 

12. The length of the curve y — ln(cosa:) . 0 < x < ^ is 


(a) ln(2 + \/3) 

(b) In 3 

(c) CSC - 

( d ) 111 (I) 


CSC 



(071) 


14. 


The length of the curve y — ln(sec:r 


), 0 < x < — . is 

y - - 4 


(a) ln(l + \/2) 

(b) ln(v"2) 

(c) 1 + y 2 

(d) In(v2 + v3) 

(e) 2 + V^ 


(063) 


6. The length L of the graph of f{x) = hi x — -x l for 1 < x < 

o 


1 + 


e 2 - 1 


e- - 1 


(t>) 


(C) * + 

(d) 1 - 

(e) 7T + 


— 1 


e + i 


e 2 + l 


(062) 


2 


2. The length of the curve y = ^-(x A — l) 3/,2 : 1 

O 

equal to 


(a) 

15 

T 

(b) 

46 

y 

(c) 

4 

(d) 

15 

(e) 

22 

y 


e is equal to 


< x < 3 is 







(061) 


20, The length of the curve y = ^ , 2 < x < 4 i s equal to 

(a) 6-^ 

(b) 6 — In 2 

<c)6-¥ 

d) 6 + In 2 
(e) 6 — In 3 


Answer Key: 


Question 

Answer 

5 (092) 

A 

26(091) 

A 







17 (083) 

C 

17 (081) 

B 

27 (073) 

A 

12 (072) 

A 

14(071) 

A 

6(063) 

— 

2(062) 

B 

20(061) 

A 



Old Exam 8.2: 


( 092 ) 

12. The area of the surface obtained by rotating the curve 
y — y/x, 2 < x < 6, about the a>axis, is equal to 


(a) 

49-7T 

3 

Cb) 

797T 

3 

(c) 

49tt 

(d) 

79tt 

(e) 

IOItt 

6 


( 091 ) 



28. 


Tlie area of the surface obtained by rotating the curve 


y = x° * I < a" < 32 

about the a:-axis is given by 


(a) j 27 rx 0 \/ir+ _ 25 x® dx 

j-32 . - -- 

(b) j ‘ 2 ttx°\ / 1 + 5a: 4 dx 

(c) j~ InyVl + 25a: 8 dy 


(d) f~ ‘l-K-fyy • ^ 1 + dy 

/-32 -- 

(e) j ‘IttxVI + 25a: 8 dx 


(083) 


16. The aiea of the surface generated lav revolving tlie curve 

y = •? Q < OP < 2~ 

alaont rlie tr-aacis is ec|iial to 


Ca> 

(t>) 

(c) 

(<*) 

(e) 


^(3v^3 

^(3V3 


13tt 

19tt 


2) 

16) 


3 

1 3tt 


3 










(082) 


11. The area of the surface obtained by rotating the curve y 
x 3 , 0 < x < 1 about the 3>axis is 


(a) ^(lOv'10-1) 

(b) ^(145\/l45 - 1) 


( c ) 



18 


(10 V 10 - 1) 


(d) i(145v'l45 - 1) 


(<0 


27 


( 081 ) 




If the curve x = 


is rotated 


^ v /4 - 9y 2 , 0 < y < 

about, the y-axis. then the area of the result i 
equal to 


(a) 

. _j 

—— Sill 


9 


(b) 

2tt . _ , 

/1\ 

~ 3 ~ 1 


(c) 

Stt 


IT 


(d) 

7f 


9 


(e) 

4tt 


“<r 



(073) 


Tlie area of tlie surface obtained by rotating 
y — v3 — x 2 , 0 < X < 1, about the aj-axis is 


(a) 2ttV3 


(t>) 


(C) 


4tt\/3 

3 

4\/3 


g surface is 


; the curve 
equal to 


2 







(072) 


The area of the surface of the solid obtained by rotating 
tlie curve y = \ T + e x , 0 < x < 1 about the a;-ax is is 

equal to 


(a) 

t r(e + 1) 

(b) 

7r(2e + 1) 

( c ) 

27r(e - 1) 

(d) 

77E 

( e ) 

7T(e - 1) 


(071) 



21 . 


The integral for the area of the surface obtained by rotating 


the curve y — tan x from (0.0) to [ — . 1 J about the y- axis 


is 


(a) 277 J ' x v 1 + sec 4 x dx 


(b) 2tt J ' x \/ 1 + tan 4 x dx 

(c) 2 t: ' tantrVi + sec 4 x dx 


(d) 2ir [ yJn--— tt dy 

v } Jo y \| 1 +y 2 

r7 r/4 / -; 

(e) 2tt j ' tanxy l — tan 2 x dx 


(063) 


7, If the curve of /(x) - v^l - x 2 for 0 < x < - revolves about the x-axis then the area of 
the surface of revolution is equal to 









( 062 ) 


24. An integral for the area of the surface obtained by rotating 

the curve y — sec x, 

0 < X < — about the y-axis is 
4 


jf ^ r---- 

(a) ' 27ryyT + (sec -1 x tan - x) 2 dx 


(b) 2?rsec 1 y^ I + 


y 2 (y 2 + 1) 


dy 


rV2 

(c) j 2 Try, 


\l 1 + y2 [y 2_ l) 


dy 


r V2 f -— 

(d) j 2 ttx^1 4- (sec rtaur) 2 dx 


j"7T jA ; -— 

(e) ' 2t nry'l 4- (sec x tan t) 2 dx 


( 061 ) 


21. The area of the surface obtained by rotating the curve x 
at-axis is equal to 


i(y 2 + 2)f s 1 < y < 2. about the 















7(063) 

— 

24(062) 

E 

21(061) 

B 




Old Exam 11.1 : 


Q 


(092) 


Q.3. (6 - points ) , Determine whether the sequence 


( e n + e~ n ] 

< —^—— > converges or diverges, 


If it. converges, find the limit, 


Q.9. (6 — points ) . Determine whether the sequence 



converges or diverges. If it converges, find the limit. 


(091) 


4, 6 points Determine whether the sequence 
If it is convergent, find its limit, 



w + 7 


+00 

is convergent or divergent, 

n=l 


(083) 







4, 6 points] Find a formula for the general term a n of the sequence and determine whether 
the sequence converges or diverges: 


_ 7 _ 7 _ 2 ^ 7 _^ 7 _ 4 ^ 1 


( 082 ) 


Q.6. Determine whether the sequence converges or diverges. If it converges. End its limit.. 



I + sin 2 ri. 
1 — yffi 


Q.6. (&) . (4 points) . a n — In \fn TT — — Inn, 


( 081 ) 


5. ]6 points] Determine whether the sequence 
converges, find its limit, 



+30 

converges or diverges. If 

n=l 


6, Consider the series 


I 


ln(n — 2) - ln(n 4- 1) 
ln(n + 1) ■ ln(ra - 2 ) 


(a) [5 points] Find a formula for S„, the sequence of partial sums, 






(072) 


9. (6 points) Given the following sequence: 


( 


1 





(a) Find the general term of the sequence. 


(b) Show that the sequence is convergent. 


Final Exam 11.1 : 


(092) 


01 1 H 



1 . /nir\ (2n + 6) 

27. The limit of the sequence defined by s„ = - an y i j + ^ + ^ 


(a) is equal to 2 

(b) is equal to 0 

(c) is equal to 1 

(d) oscillates between -l and 1 

(e) is oo 


(091) 


The 

sequence 

f (2 n - 

- 1)! • 

Or 

to 

1 

(2 n 

+ 1)! 

(a) 

co nver ges 

and its 

limit 

5 

is — 
4 

(b) 

converges 

and its 

limit 

is 5 

(c) 

converges 

and its 

limit 

is 1 

( d ) 

converges 

and its 

limit 

■ 5 
1S 2 

(e) 

is divergent 




2 + 2 n) \ +oc 

! L=i 


(083) 




The sequence 



cos n 


} 


—-3C 


n= 1 


(a) 

converges to 3 

(b) 

converges to 1 

W 

diverges 

(d) 

converges to — 1 

W 

converges to 2 


Let us consider the sequence {tan ■(— 3rc)}. Then the sequence 


(a) converges and its limit is — — 

(b) converges and its limit is 0 


(c) converges and its limit is — 


(d) diverges 

(e) converges and its limit is — 1 



( 081 ) 


15. The sequence 

(a) converges to 1 

(b) diverges 

(c) converges to — 1 

(d) converges to — 2 

(e) converges to () 


f (-1 ) n n 2 \~ x 
| n 2 + n + 1 J 


(073) 



15. The sequence {(2 n+ I) sin — 

L ' n 


(a) Converges to 14 

7 

(b) Converges to — 

2 

(c) Converges to 0 

2 

(d) Converges to — 

(e) Diverges 


(072) 


24. The sequence j 


(a) converges to \/ £ 

(b) converges to e 2 

(c) converges to e 

(d) diverges 

(e) converges to 2 


(071) 


6. The sequence {(2 — e) n } Tf ^ 

(a) converges to 0 

(b) converges to — e 

/ x 2 

(c) converges to - 

e 

(cl) converges to 2 
(e) diverges 


(063) 


14 . The sequence | ( — 1 j ” 

(a) converges to 0 

(b) converges to — 1 

(c) converges to 1 

( d) converges to 3 

(e) diverges 


3n 2 + 


n 3 n 2 


K \ X 

nL 



( 062 ) 


IS. The limit of the sequence {n</e — 

(a) is equal to I 

(b) is equal to (.) 

(c) is equal to e 

(d) does not exist 

(e) is equal to —2 


(061) 


22, The sequence a n — 1 ^ - 


[ a ) converges and the limit is 1 
fbj diverges 

(c) converges arid the limit is \/2 

(d) converges and the Limit is y^= 

(e) converges and the limit is 0 


Answer Key: 


Question 

Answer 

27 (092) 

A 

15(091) 

A 

4 (083) 

E 

22 (082) 

A 

15 (081) 

B 

15 (073) 

A 

24 (072) 

B 

6(071) 

A 

14(063) 

— 




















Old Exam 11.2 * 


(092) 


1 . 


^ 1 + (-2) n 

Z-< qn 

n= l ° 


(a) 0.1 

(b) 0.01 

(c) 0.001 

(d) 1.1 

(e) 1.01 



15- 


OO 


“i n(n + 3) 


(a) 

(b) 


11 

IT 

3 

2 


( c ) 

(d) 


4 
3 

5 
3 


(e) 1 


(091) 


16. 


The series 


£(- 1 )" 


71=1 


n + 27 
n 4- 28 


is 


(a) divergent 

(b) absolutely convergent 

(c) conditionally convergent 

(d) divergent by the integral test 

(e) convergent by the ratio test 




23. 


The series ^ 

71 = 1 


2 n + (-4) n 
8 ri 


(a) converges arid its sum is (.) 


(b) 

(c) 

(d) 


converges and its sum is — 

u 


converges and its sum is — 

° 8 


converges and its sum is - 
° 4 


(e) diverges 


(083) 



5. The series 'V' —z — r is 

ti nl - 1 

(a) divergent by the ratio test. 

(b) convergent by the integral test. 

(c) divergent 

(d) convergent 

(ej convergent by comparing it. with a suitable p-series 


( 082 ) 


30 3 1 

12. The sum of the series Y\ —— -1—— is equal to 

l n(n + 1) 2 n 1 


(a) 4 

(b) 3 

(c) 2 

(d) 1 

(e) 


5 




(081) 


^ . +2f 2" + (- I )”- 1 

II. Tne series > -■-■- 

n= 1 


(a) diverges 


(b) 

(c) 

(d) 

(e) 


co nverges 


co nverges 


co nverges 


and its 
and its 

and its 


sum is 

sum is 

Sum is 


3 

4 


2 


2 


3 


converges and its sum is 


9 

4 


(073) 



4. 


OC | 

Y - 

n = U 

( — l) n + 2 I1+1 

3 n 

(a) 

27 

X 

(b) 

9 

4 

(c) 

II 

X 

(d) 

31 

X 

(e) 

23 

A 


(072) 

oc 1 

20. The series T — - -- 

„=2 n(n - 1 ) 

(a) is a convergent geometric series 

(b) is a convergent p-series 

(c) converges to In 2 
(cl) is divergent 

(e) converges to 1 




(071) 


7. 


— :ZC- 

If the n-tli partial sum of a series ^ a n is s„ = 2 — 

n= 1 

+ OQ 

then the series Y1 a n 

n = l 


(- 1 ) 


n 


2 


(a) converges and its sum is 2 

(b) converges and its sum is 1 


(c) diverges 


. 3 


(d) converges and its sum is - 

(e) converges and its sum is 



o n-u. • ^ (— 3) n+1 

8. I he senes > ——- 

i 2 3ti 

n = 1 " 


(a) 

(b) 

( c ) 

(d) 

( e ) 


, .9 

converges and its sum is — 
° 11 


. . .9 

converges and its sum is - 

° 5 


-24 


converges and its sum is ^ 


converges and its sum is — 


diverges 


(063) 


15. The series 

(a) converges to 1 

(b) converges to 2 

(c) converges to e 

(d) converges to — 

(e) diverges 







n 2 4- n 

n= 1 


(a) 0 

(b) 1 

(c) 2 

(d) 3 

(e) oo 



(a) —oc 

(b) 0 

(c) 1 

(d) 2 

(e) oc 





3C / ]_ \ tt_1 


n=4 

(a) 

W 

W 

(= 1 ) 


1 

e 


1 + e 
1 


e(e - 1) 

-1 


e a (e+ 1) 

(e) The series diverges 


( 062 ) 


The 

DC 

series 

fc=i 

( 1 + 

(a) 

converges 

to e 

(b) 

diverges 


(c) 

converges 

I 

to - 
e 

(d) 

converges 

to 0 

(e) 

converges 

to I 






(061) 


23. The series J2 is 

n=l 

(a) convergent and the sum is 7 
(bj convergent arul the sum is 3 

(c) divergent 

(d) convergent and the sum is 5/2 

(e) convergent and the sum is 3/2 


Answer Key: 


Question 

Answer 

1 (092) 

A 

15 (092) 

A 

16(091) 

A 

23 (091) 

A 

5(083) 

c 

12(082) 

A 












11 (081) 

E 

4 (073) 

A 

20 (072) 

E 

7(071) 

A 

8 (071) 

A 

15 (063) 

— 

16(063) 

— 

17(063) 

— 

18(063) 

— 

20(062) 

B 

23(061) 

E 





Old Exam 11.3 * 


(092) 


6. The set of all values of P, in interval notation, for which 

GO 

the series n(l 4- n 2 ) p is convergent, is 

n=l 


(a) 

(b) (0, oo) 

(c) (-oo, 0) 

(d) (l,oo) 

(e) (“ 00 , 1 ) 



The error of using the sum of the first 10 terms to approximate 

00 1 1 
the sum of the series £ 7 fr f can be estimated as a 

n=i v ti 4 + t 

number in the interval 


(a) (0,0.1) 

(b) (0.1,0.2) 

(c) (0.2,0.3) 

(d) (0.3,0.6) 

(e) (0.4,0.5) 


( 082 ) 


Let us consider the series 


f 1 

n=i n(l + 111" n) 


Then the integral test 


(a) implies that the series converges 

(b) is not applicable because of the continuity condition 

(c) implies that the series diverges 

(d) is not applicable because of the decreasing condition 

(e) is not applicable because of the positivity condition 





( 081 ) 


Which one of the following is TRUE 


(a) 

+ 2C 

z - 


71 = 1 Tl 

(b) 

H-OC 

Z -1 


71= 1 Ti 

(c) 

T OC 

z - 


71=1 71 

(d) 

+ :^C 

z - 


Tl = l TL 

(e) 

H- 3C 

Si ri 


— is convergent 


ri~ggg 1S convergent 


\/2 

1 


7T—2 


( 071 ) 







9. 


1 


1 


1 


The series 1 4- 


2 2 v 2 3 2 \/3 4 2 v^4 


is 


(a) a convergent jt>series with p = — 

(b) a divergent series 

(c) a convergent p-series with p = 2 

(d) a divergent series by the integral test 

(e) a divergent p-series with p = — 


12. The series y' —p— 

n=2 n In n 


(a) diverges by the integral test 

(b) converges by the integral test 


(c) converges by the comparison test with b n = — 


(d) diverges by the comparison test with b n = — 

nr 


(e) diverges by the ratio test 






( 062 ) 


22 . 


If you want to use the integral test to test the series 
for convergence, then your conclusion is 


X 

Z ne* 

n=l 


(a) the integral test is not applicable in this case 

(b) the integral converges to — 

2e 

(c) the integral converges to 3e 

(d) the integral diverges 

(e) the integral converges to — 


h 


ruio vv v/i. iwj : 





Old Exam 11.4 * 


(092) 


14. 


The 


Op 

series 

n =1 


1 + sin 2 n 
n + n^Jn 


(a) converges by the comparison test 

(b) diverges by the integral test 

(c) is a convergent geometric series 

(d) is a convergent p-series 

(e) diverges by the root test 


( 082 ) 



1 


The series V 

n=2 n -y/n 


IS 


(a) divergent 

(b) convergent to 0.1 

(c) convergent to 100 
(cl) convergent to 0.01 
(e) convergent to 0.001 


DC 

The series ]C 

n=l 


cos 2 n 
Vn 4 + 5 


(a) Converges by the comparison test with 

(b) Converges by the comparison test with 

(c) Converges by the integral test 

(d) Diverges by the test for divergence 

(e) Diverges by the comparison test with 

Yi = 1 


Tl 


«.M« «,M» 







(071) 


18. 


The series 


— OC 

n sill 

n = 1 



(a) diverges 

(b) converges and its sum is 1 

(c) converges and its sum is 0 

(d) converges 

(e) converges and its sum is — 


— DC 


19. The series 


n 2 + l 


n =i + n 4 + 1 


is 


(a) convergent 

(b) divergent 

(c) convergent and its sum is 1 

(d) divergent by the test of divergence 

(e) convergent by the ratio test 



( 061 ) 


6. The series . —4= 

^71=1 n %/n 

(a) diverges by limit com pari son test with Y'4=\ "t 

(b) converges by limit comparison test with Y^=i n 

(c) converges by limit comparison test with Y^ =i -y= 

(d) converges by comparison test with ^ 

(e) diverges because lim H ^ ^-4^ = i. 


Answer Key s 


Question 

Answer 

14 (092) 

A 

3 (082) 

A 

10 (073) 

A 

18(071) 

A 

19 (071) 

A 

6(061) 

A 













Old Exam 11.5 * 


(092) 


The smallest number of terms, needed in order to find the 

DO f _ 1 

sum of the series X) —wT w * t b l error l ^ ess kban 0 001, is 


(a) 

100 

(b) 

50 

(c) 

10 

(d) 

150 

(e) 

200 


( 091 ) 



+OC ( — I) n 

17. The smallest number of terms of the series Y] -r— -—— r 

n =i (2n + l) 4 

that we need to add so that | error < 0.0001 is 


(a) 

4 

(b) 

40 

(c) 

400 

(<1) 

10 

(e) 

22 


(083) 


22 . 


The error in approximating the sum of the series 
sum of the first 29 terms is less than or equal to 


~ (-1)" 
^ ^/n + 2 


by the 


a) 

) 


(<0 


1 

2 


A) 


i 

5 


(<0 


1 







(082) 


4. For what values of p, is the series convergent? 



(a) p > 4 

(b) p > 1 

(c) p > 4 
(cl) p < 4 
(e) p < 4 

14. Which one of the following statements is TRUE about the 

+3o 2n 

alternating series £. (—l) n_1 a n . where a„ = --- ? 


(a) The series is divergent 


(b) The series is absolutely convergent 


(c) The series is conditionally convergent 


(d) Qj -,—1 < a rt for all n 


(e) 


71 =] 


2 

3 




15. 


+ 30 f_X) n_1 

How many terms of the series V" -- do we need to 

n=l ^ 

add in order to ensure that the sum is accurate to within 
0.001? (minimum number of terms) 


(a) 

9 

(*>) 

10 

( c ) 

100 

(d) 

99 

0) 

1000 


( 081 ) 



that 



20. The smallest number of terms of the series X! 

71=1 

we need to add so that (error < 0.1 is 


(a) 80 

(b) 90 

(c) 60 

(d) 70 

(e) 100 

(073) 



7. The set of all values of p for which the series 


converges, is given by the interval 



(b) (1 5 oo) 

(c) [Too) 



(e) (O.oo) 





cx: 

For the convergent alternating series S = 

71=1 


(-l ) n+1 

(n + I) 3 


is the smallest number of terms needed to guarantee 


S n approximates 6" within — x 10 

1 


— 6 ? 


(a) 499 

(b) 599 

(c) 488 

(d) 198 

(e) 408 


what 

that 


( 072 ) 




16. 


30 / 

For the convergent alternating series ^ -——-. what is 

fc=i ^ 

the smallest number of terms needed to guarantee that S n 
is within 1 x 10“* of the actual sum 5? 


(a) 

100 

(b) 

99 

(c) 

1000 

(d) 

10 

(e) 

80 


( 071 ) 



13. 


( — 1 ) n 77. 

The error in approximating the sum of the series ^ - 

n= 1 ^ 

by the sum of the first four terms is less than or equal to 


(a) 

(b) 

(c) 

(d) 

(e) 


5 4 


1 


4 • 5 4 
6 


5 « 


5 5 


5 5 


20. The series T, --is 

o=i 4n — 1 

(a) divergent 

(b) convergent 

(c) absolutely convergent 

(d) conditionally convergent 

(e) neither convergent nor divergent 





( 062 ) 

3C 

17. The series Y\ ——— 

n=l vP 

(a) converges for p < 0 

(b) converges for all real numbers p 

(c) diverges for all p 

(d) converges only for p = (.) 

(e) converges for p > 0 



h 


ruio vv v/i. iwj : 









Old Exam 11.6 * 


( 092 ) 

c* (_1)» 

IS. The series J2 "l- 

71—2 ^ ^ 


(a) converges conditionally 

(b) converges absolutely 

(c) diverges 

(d) is a convergent geometric series 

(e) is a divergent geometric series 



28 . 


The 


series ^2 (—1)™ 


TL=l 


n\ + n 
(n + 1)! 


(a) 

(b) 

(c) 

(d) 


converges conditionally 

converges absolutely 

diverges by alternating series test 

co 77. 

diverges because ^2 ■ , cy diverges 

n=1 ' *•}' 


(e) converges because ^2 ^ converges 


( 091 ) 

13. The series ^ 

n= 1 

(a) diverges by the ratio test 

(b) converges by the ratio test 

(c) diverges by the integral test 

(d) converges by the comparison test 


(e) converges by the test for divergence 





Which one of the following statements is TRUE: 


(a) If' a n > 0 for all n and lim 

' ■■ n —r v 


. fl„+l 1 +3C 

.im -— - 

n-*ac a n 3 


-.then Y] a n is convergent 


n= 1 


(1)) The series Y^ n r Ls divergent 


rc— 1 


(c) If Q < < bn for all n and Y^ 6^ diverges, then Y^ ot n diverges 


n= 1 


n=l 


(d) If lim n r , — 0, then Y^ fln is convergent 

to J—If 


n— 1 


, - 

(e) If lim y\a n \ — 1, then Y^ Is divergent 


n = 1 


The series £ 


+OC 


n =i (I + 2rr) n 


(a) converges by the root test 

(b) diverges by the root test 

(c) is a series with which the root test is iuconclusiv 

(d) diverges by the test of divergence 


(e) diverges by the comparison test 





(083) 


21 . 


+ OC 


The 


(n+1)! 


mUm 3 n_1 ■ [5 ■ 7 ■ 9 ■ ■ ■ (2 n + < 


3J] 


is 


(a) divergent, by the t.est. of divergence 

(b) convergent, by the ratio test 

(c) convergent, by the t.est. of divergence 

(d) divergent, by the ratio test 

(e) a series with which the ratio test, is inconclusiv 


25. 


Tiie 


+ DC 

series ^ 

n= 1 


(- 1 )" 

n + 28 


is 


(a) divergent. 

(b ) ab soli 1 1 ely co n ve rge nt 

(c) conditionally convergent. 

(d) convergent by the ratio test 


(e) neither convergent, nor divergent 




( 082 ) 

30 y/n 

16. By applying the Ratio Test to the series ]T ——- we 

n= 1 1 + n 

conclude that the 

(a) test fails 

(b) series is convergent 

(c) series is absolutely convergent 

(d) series is conditionally convergent 


(e) series is divergent 



18. 


By applying the Root Test to the series 
conclude that the 


E 


(—!)“«" 


=, 3 1-3 " 


we 


(a) series is divergent 

(b) test fails 

(c) series is convergent 

(d) series is absolutely convergent 

(e) series is conditionally convergent 


( 081 ) 

in xi ■ • (n + 1) 2 . 

19. The series V (—1) -;-— is 

n' 

n = 1 ' 1 ■ 

(a) convergent by the integral test 

(b) a series with which the ratio test is inconclusive 

(c) divergent by the ratio test 

(d) convergent by the ratio test 

(e) divergent by the test for divergence 




The series 


* / n 3 + 1 \ 

n=l \2 n3 + n ) 


(a) Converges by the Root test 

(b) Diverges by the Root test 
(c j Diverges by the Ratio test 

(d j is a convergent geometric series 


(e) Diverges by the limit comparison test 



T1 . ^ (-l)" +1 n s 6" 

The series > -— -—— 

r=i (n+1)! 


(a) is absolutely convergent 

(b) is conditionally convergent 

(c) is divergent by the ratio test 

(d) is divergent by the test for divergence 

(e) is convergent bv the integral test 

x f — l) n 

The series 

n= 2 n Inn 

(a) Converges conditionally 

(b) Converges absolutely 

(c) Diverges 

(dj Converges by the integral test 
(e) Converges by the root test 




The series 



is 


(a) convergent by the root test 

(b) convergent to e 1() 

(c) convergent by the ratio test 

(d) divergent 

(e) convergent to e 3 


(e) is absolutely divergent 




(a) convergent by the root test 

(b) divergent by the root test 

(c) a convergent geometric series 

(d) a series with which the root test is inconclusive 

(e) divergent by the test of divergence 


(063) 


19. The series V : 

? n + 3 

n = 1 

(a) converges absolutely 

(b) converges cone lit i oi ini ly 

(c) converges to 3 

(d) converges to e 

(e) diverges 




20 . Y. 

n=2 


(-ir 

n Iii(ji) 


(a) converges absolutely 

(b) converges to —1 

(c) converges to 3 

(d) converges to 2 

(e) converges conditionally 


X; 

25* The series ^(-l) n 

rt =3 


n 3 + 2n - 1 
3n 3 4- 3n 2 - 6 


(a) converges absolutely 

(b) converges conditionally 

(c) diverges 

(d) = DC 

(e) = - DC 


(062) 




15. 


OC 


COS ( 7 m) 


The series V] 

n =1 n 


(a) converges conditionally 

(b) converges absolutely 

(c) is convergent to 0 

(d) is convergent to — 

e 

(e) is divergent 



19. 


DC 


The series ]T - 


n\ 


„= n 2-5-8 (3n + 2) 


( a ) 

(to 

(C) 

(d) 


diverges by the test for divergence 


diverges by comparison test 


converges 


lim 

n— 3C 


1 

dn 





lim 

n — DC 


(hi 


> 1 


( 061 ) 

8. The aeries £“ ^-l)" ^ 

( a j couve rges cond i t ion al ly. 
fb) diverges by ratio test. 

( c: j diverges by integral test. 

(d) diverges by root test. 

(e) converges absolutely. 
















Old Exam 11.8 * 


(092) 

13. The radius of convergence of the power series 

OQ 

2 n n p (cc + l} n , where p is a constant, 

7l=Q 

is 



(b) 2 

(c) 1 

(d) 4 

(e) 


1 

4 



°° (4x 4- l) n 

19. The interval of convergence of the power series n 


IS 



' 1 J 

(a) 

~2’° 

(b) [ 

:h 

(<0 ! 

(4°) 

(d) 

(h 



(e) 

"S’ 0 ) 


(091) 

10. The interval of convergence / and tlie radios of convergence 
1? of the power series 

+ 5 ? (jo — 1 )" 

*=i n-2» 

are 

(a) J - [—1.3) and R = 2 

(b) J = ( — 1. 3) and R — 2 

(c) / — (— 1.1) and 7? = 1 

(d) I ~ [—2. 2] and R = 2 

(e) I = [-1,3] and R = 2 







(083) 


20. The interval of convergence of the power series 




n = 1.1 


2 n (x - 3}" 
V'n + 3 


is given by 


(a) (-oc. oc) 



(e) (2. 4} 


(082) 






Hl-oo 

The radius of convergence of the power series 

T1=0 


( x - l) n 
3 ^ 


is 


(a) R = 3 

(b) R= 1 

w 

(d) i? = oc 

(e) i? = 0 


+ 3C 

The interval of convergence of the power series 

n=L 


(2s - 3)" 
n4 2n 









(081) 


23. 


The interval of convergence I and the radius of convergence 


tX 

i? of the power series ( — l) n 

n= 1 


X 


4 n ■ n 3 


are 


(a) 7 = [—3,3) ? 7? = 3 

(b) 7 = (-4,4], i? = 4 

(c) / = (3,4) , 71 = 1 

(d) I = [—4,4] , R = 4 

(e) 7 =(-4,4). 7? = 4 



— oc 

24. If the power series ^ c n (x+2) n has a radius of convergence 

71=0 

B = 3, then which one of the following is TRUE? 


-hoc 

(a) Y 7^ Ls divergent 

n=0 - 


— DC 

(b) (— 1) n c n 5" is convergent 

u=Q 


— OC 

(c) Cn2 n is divergent 

71 = 0 

-hex: 

(d) 0^4" is convergent 

71=0 


-hoc 

(e) ]T c n is convergent 

ti=0 


(073) 


12. The radius of convergence R and the interval of convergence 

r . . “ (~l) n (2x-3) n 

i or the power series 2 _, -————- are given by 

n= 1 


n ■ 4 n 


(a) i? = 2 , /= (-i 5 


(b) R = 2 , 7 = [-4. 4] 

(c) 7? =2, 7 = 


I 7' 

2 7 2 ,. 


(d) 7? = 4, 1= (—4, 4] 

(e) I? = 4 7= [-I, 


(072) 


28. 


OG 

The interval of convergence of the series V] 

71=1 


(x - 2)" 
n 3 2 n 


(a) 0 < a: < 3 

(b) 0 < x < 4 

(c) 0 < x < 4 

(d) — oc < a: < oc 

(e) 0 < x < 4 







(071) 


25. The interval of convergence and the radius of convergence R of the power series 


|?(-3)" +1 (2t + l)” 


71=0 


yrc + 1 


are 


(a) 




(b) 




(c) 


-2 r _ 

X‘ 3J ; 



(d) 




(e) 




(063) 


22. The interval of convergence of the power series 



x n+ 1 
2n + I 




w (-hi) 

(b) (-Ml 

(c) [-1,1) 

(d) [-1,1] 











( 062 ) 


16. 


oc 


The radius and interval of convergence of the series 
are respectively 


£ 

ji— 0 


2 n {x - 3) n 
\/ n -(- 3 


(a) 

(b) 

(c) 

(d) 

(e) 


— and 
2 

I and 

— and 

1 and 

— and 

2 



[ 2 , 4 ) 


5 7 

2’2 


(2-4) 

5 r 

2 7 2 . 






DC 


21. The value of a for which the series V 4 n (3 + u) n converges 

n=0 

to 2 is equal to 


(a) 5 

(b) 1 

(c) 3 

(d) 0 

(e) 6 


( 061 ) 


13. The internal of convergence of the power series Y] ' ti * v . a lj! is 

rc=l 










21(062) 

A 

13(061) 

B 



Old Exam 11.9 : 


(092) 

20. The power series representation for the function f(x) 


2-n-bl 


« l£ ( - ir d) 

(b > s ( - ir sr 

(C) S|c ( ' 1) ""(f) 


2n-hl 


(d) SC-i)’ 


t X 


2n-hl 


n— 0 


9 n 




271 - 1-1 


( 091 ) 



2 


27. 


A power series representation for /(a:) 
given by 


(1 - 2xf 


(a) 

]T n ■ 2 n x n ~ l 

71 = 1 

(b) 

+ OC -r'Ti+l 

V 2 n 

n=0 n + 1 

(c) 

2 2 n x n 
n=0 

(d) 

£ n • 2 n x n+l 

71 = 0 

(e) 

+ oc 9 " 


i=i ri 


( 083 ) 




23 . 


dx = 


I 


-, — 2 x 


X 


+ 2>c / _ l \ 7i on- 

(a) Z 1 1} 2 . a +C 


n =1 


n ■ nl 


+ oc: nn — 1 ^Ti— 1 

(b) E -c 

n = 


7^i ( n ~ l)? 


+ -ZJC \ 71 eyn — 1 s^n— 1 

(c) Y. : J - + C 


(« ^ !) 


+ 3C / _ 1 

fd) V - } ~ _+ c 

h c^ + i)t 


— 3C= Otl T1 

(e> 


5 (« + l)f 


—-5C 

24. For | x | < 1, Y, n ( n ~ l)^” -2 — 

n=2 


(a) 

(b) 

(<0 

(d) 

(e) 


2 

(l-*) 3 

2;r 

(1 - x) a 

X 

1 — X 
1 

(l-*) a 

3 

( 1 — x) 2 













( 082 ) 


28 . 


The power series representation for the function fix) 
(Hint: You may use differentiation) 


x 



is 


^ n + 1 n+1 

fa) V - -—x + 

\ J ■ on+2 

71=0 Z 


n + 1 

(h) E^x" 

n = n " 


(c) E 

71=0 


n + 1 
2 n+1 


x 


71+ 1 


(d) E^x" 

71=0 ^ 


n + 1 


(«0 E 9 

71=0 Z 


X 


71+ 1 


( 081 ) 







28. The power series representation of f(x ) = --- is 

4 4- 


x 


2n l+3 


( a ) Et- 1 ) 4n+ i > 

n = 0 ^ 


(b) E 


+ dc -^3n,+2 


1 —' A 71 

=0 ^ 


(c) Z(-i) n T 

n=0 


X 


|cc| < v^4 
j < ^4 


3n+2 


Ixl < 4 


3rc—2 


(<i) E(-i)"7^r- |x| < vZ 

n= n ^ 

+ DC T n+3 

(e) E . 1*1 < 4 


(073) 


23. Using the power series of / -- then the sum of the 

J 1 + x A 

dc / _ ^ 

series V~ -h-—-—— is equal to 

n=l + 3 


(a) 


7T 

4 


2 

3 


(b) 


7T 

4 


1 

3 


(c) 


7T A 

4 + 3 


(d) 



(e) 


7T 

4 


4 

3 









(072) 


23. Using the power series of ln(l — x), the sum of tlie 

3C- l 

V-is equal to 

n=l n 3 n 


(a) 

In 3 

(b) 

1 

( c ) 

In — 

2 

(d) 

, 2 

n 3 

( e ) 

In 2 


series 


( 071 ) 



26. The value of the integral f 

° in 


1/3 x A 


1 + X* 


dx is equal to 


( a ) 


(-1)’ 


™=o (Jn + 3) ■ 3^+3 
+ oo f_ 1 \n . q-Tra+3 

(b) Z ' J 3 


(c) Z 


n,=o 7n + 3 

(- 1 )" 


n^o (7n + 1) ■ 3 7n+1 

+ 30 ]_ 

^ £j (7n + 1) ■ 3 7 " +s 
, , +H?(-l) ra (7n + 3) 

( e ) 5 :-- 

n=l J 


(063) 


24. 




1 + 2x 

3C 

(a) y^(-L)"2”x 

rt = LJ 

3C 

(b) y^; 2 n x 

n=i\ 

<«> §(!)“ 

w Sc- 1 )" (I) 

??=□ 

3C 

(e) V|x(l+iter 


77 + 1 


n=::i 









( 062 ) 


25. A power series representation for f(x) = 
by 


3a; 3 


(a: — 3) 2 


is given 


3C + 3 


(a) E-p 

n = l J 


n 


(b) &*** 


□C / ’ K 

(c) £n(- 

n=l W, 


n=l 


ti 


(e> 

71 = 1 


n+2 






Answer Key: 


Question 

Answer 

20 (092) 

A 

27 (091) 

A 

23 (083) 

A 

24(083) 

A 

28 (082) 

A 

28 (081) 

D 

23 (073) 

A 

23 (072) 

c 

26(071) 

A 

24 (063) 

— 

25 (062) 

E 






Old Exam 11.10: 


(092) 

21. The first three nonzero terms of the Taylor series of 
f(x) = sin(2x) about a = ^ are given by 


« -(-?)n(-!)‘-A('-5)‘ 

(b) 



/ 


tt' 


4 / 


7T> 

L 2 4 f 


(c) 

—2 fa: 

—■ 

2 

) + 

3 \ 


2> 

1 “Is 

2 ) 



7T 


4 


7T 

\ 3 

4 / 


(d) 

2 (x - 

2" 

) 

+ 3 

(x- 

2 

) 

-I - 

15 ^ 

2 ) 




7T 


( 


ttN 

I 2 „ ( 


(e) 

—2 (x 

—■ 

2 

) + 

4 f x 


i 

2) 

| — 4 1 x — 

2 ) 


22. If the Maclaurin series of (1 + x) 3 ^ 2 is 

A + Bx 4- Ccv 2 H- Dx 3 + Ex 4 H-, 

then D + E = 


(a) 

Cb) 

( c ) 


5 

_ 128 

9 

128 

_7_ 

16 


(d) 

(«) 


7 

16 

7 


128 



(091) 


5. 


The sum of tlie series 


E 


n=0 


i 


3 n ■ n\ 


is equal to 


(a) ^ 

(b) e 3 

(e) sin (3) 
(cl) — 1 
(e) e" 3 



7. The coefficient of x 1[1 in the Maclaurin series of /( x) = sin(x 2 ) 
is equal to 





-1 


6 



1 

6 


(e) 


1 

10 


14. The first three terms of the Taylor series of f(x) = cos (2a;) 
about a = tv are given by 

(a) 1 - 2(x - tt) 2 + ~(ar - 7r) 4 

(b) 1 — 2(x — tt) — 2(x — tt) 2 

(c) 1 — 2(x — tt) 2 + I6(a; - tt) 4 

(d) — 1 + 2(x - 7r) + -(i - tt) 3 

o 

(e) 1 + 2(x + tt) 2 - ‘^(x + tt) 4 

o 


(083) 


i . 


The first, four terms of the Taylor series of f(x) — 
given by 



(a) 1 - 1)- ^{x- l) 2 - l) 3 

(b) 1 - ix - 1) + {x - l) 2 + (x- l} 3 

(C) 1 + - 1) - - l) 2 - - l} 3 

(d) l-^~l) + ^C^-l) 2 -fC^-l) a 

(e) \ ~\{x- !) + g(a?- !) 2 " y(*- l f 


about a = 1 are 


12. The sum of the series 

2 4 2^ 2 10 

~~ 4f + gT - sf + lor 

is equal to 


(a) —2 — siu 2 

(b) 1 — cos 2 

(c) — — — 2 cos 2 

2 

(d) 2 — cos 2 

(e) — 1 — cos 2 


( 082 ) 



19. 


The Taylor series of fix) = — about x = 2 is 

x 


(a) 


n=() 


^ (—iy 

(b) 

n=0 


2 n 


(c) 2) 

n=0 ^ 


in+1 


f— 

(d) i:W-(* + 2)' 

n=n z 


20 f—1Y 

(e) + 

n=n 


2” 


20. The coefficient of a: 4 in the Maclaurin series of cos" x is 



1 

3 



2 

3 


(c) 2 



1 

2 



1 

4 







23. 


The sum of the series 


OC 


E 

n=0 


(- 1 ) 


n _27i+i 
7r 


4 2n ~ l (2n + 1)! 


(a) 

1 

s/2 

( b ) 

s/2 

( c ) 

1 

2 

(cl) 

s/3 

2 

( e ) 

s/3 


( 081 ) 





4. The first four terms of the Taylor series of f{x) ~ 4 + In a: 
about a = 1 are given by 

, , „ In I n 

(a) 4 + x - - x + - x K 

l o 

(b) 4 + (x + I) - (x + I) 2 + 2(x + I) 3 

(c) 4 +(x-I)-I(x-1) 2 + I(i-1) 3 

(d) 4 + 5{x — 1) — ^ (x - I ) 2 + (x - l) 3 

(e) 4 + (a; - I) - (x - l) 2 + 2 (x - l) 3 


7T 


2 n 


22. The sum of the series 5Z ( — I)™- . , 1 , 

} 2 4 "+1(2ti)! 


n- 


(a) 

(b) 


is equal to 


2V2 


is equal to — 7 = 

V 2 


(c) is equal to — I 

(d) is equal to V 2 

(e) does not exist 




27. The Tslaclaurin series for f(x) = e 


— ^ 2 /3 


(a) 


+ OC n 


=n 3" • n! 


71 = 0 


-hoc t ^71 

(b) iic-iyy— r 

71=0 




(C) 3-.nl 




2 n 


(d) yz(-i y 

\ J -£—* X > On p „ 

7i=0 ° 77 ■ 


■ 71+1 


;:/ ■ 


2r? 


(e} 9"-, 


is given by 


( 073 ) 







9 ‘1 , , 

14. If ax + bx + ex' is the sum of the first three terms of the 
Maclariuiri series of sinx, then a + b + c = 




29 

¥ 

7 

3 



5 

6 



14 

T 



31 

T 


( 072 ) 


27. The first 5 terms of the Taylor series of the function f(x) = 
x In x at x = 1 are 


(a) (x 

(b) 0 

(c) 0 

(d) (x 

(e) 0 


[ ( g ~ !) 2 ( g ~ !) 3 [ ( g ~ x ) 4 


6 


12 


20 


1 ) + ~ ! ) 2 + ~ x ) 3 + ( g ~ x ) 4 + “ 1 ) & 


2 


6 


12 


20 


^ | (s ~ !) 2 ( g ~ !) 3 | O ~ !) 4 


2 ! 


3! 


4! 


5! 


_ (g ~ l) 2 + (g~ l) 3 _ (g ~ l) 4 + (g - l) 5 


6 


12 


20 


(x — l) 2 (x — l) 3 (x — l) 4 (x — l) 5 
1) + + -— t— + v 


2 ! 


3! 


4! 


5! 


(071) 

, r—i . (Ill 3) 2 (111 3) 3 

4. The sum of the series 1 — In 3 4-—-—-b ■ 

jib. O. 


(a) 

(b) 

(c) 

(d) 

(e) 


is equal to — 

O 

is equal to 3 
does not exist 
is equal to e 1 ■' 3 
is equal to e 3 
























28 . 


The Maclanrin. series of /(*) 


(a) 

O) 

( c ) 

(cl) 


H(-l) 


n=Q 


n 


-+- 3C' 


a; 


6 re- 


— (2 n)! 

(- 1 )" 

(- 1 )" 


re=o 


r ?.= 0 


j>6n.+ 1 

(2 n)! 


jrGnH- 1 

(Gtt H- 1 ) ! 

™3n+ 1 

(2tz)! 


(e) 




■re.=Q 


re 


^,5ti+ 1 
(2rj,)! 


= a? 


cos(a?^ ) 


is 


( 062 ) 


_ _ ^ (— 2) Ti (ln x) n 

23. For x > 0, the series 2_^ --- converges to 

n=o n - 

Hint: Use the Maclaurin series of e x 


(a) x 

(b) e 1 

(C > i 
< d > J? 

(e) x 2 








( 061 ) 


14. If the first three nonzero terms of the Maclaurin series for tan 1 x are used, then the approx¬ 
imation of tan -1 1 is: 



15. The Maclaurin series for the function f[x) = pp, x ^ 0 is 


SC 


( a ) E « 


(-1)^ 


n= 0 

SC 


(2n+2)E 


WEa 




(2n+2)! 
n=\} 

m y L l Iil 

iW L (2n+2)! 
n =0 

(d) y f 1+3 

n=l ' 
sc 


(e) Z 


n=l 


m 

_l)7i^n+ 1 

~wy~ 


16. For x p 0, the sum of the series T] 1V is equal to 

n=Q 


(a) ei - 1 - 4 

(b) ^sinx* 

(c) ttCOSjt 

(d) ¥ 

(e) §{ £ # - 1) 
















Old Exam 10.1: 


(093) 

a) Find the rectangular (Cartesian) equation of the parametric curve given 

<yi , & 

x=t ——, and y = t+— 

b) A parametric curve is given by the equations 

x = In t and y =\/t, 1 < t < e 2 . 

Sketch the curve and indicate with an arrow the direction in which it is traced. 

(091) 

b) A parametric curve is given by the equations 

x = 2 cos t - 1 and y - 1 + cos t. 

Sketch the curve and indicate with an arrow the direction in which it is traced 
as the parameter increases from 0 to n. 



( 082 ) 

Q. 1 a) i) Find the Cartesian equation of the curve whose parametric 
equations are given by x = 2 cot £. y = 2 sin 2 1. 

ii) Find the point where the curve intersects the y-axis. 


( 081 ) 


QJ* pts} The graph of the curve represented by i = 4cos0. and y = 5 sin (9. is: 


Q,I1: (6 pts) The Cartesian equation for the parametric equations i = 9sect and y = 8 taut is: 





Old Exam 10.2: 


(093) 

a) A curve C is defined by the parametric equations 

x = t — sint and y = 1 - cost, 0 < t < 2n. 

Find (if exist) the points on C where the tangent is horizontal or vertical. 

b) For the curve given by 

x = 2 cos 9 and y = 2 sin 9 

find the slope and concavity at the point (^2,^2). 

(092) 

L (a.) Find the length of the curve 

. x — a(cosf? + 0sin0), y = a(sin$ - 0cos0); 0 < 0 < tt (a > 0). 

(b) A curve is defined by the parametric equations 

x = t - e ± i y = t + g~\ 

( J ) Flnd ^2 ' 

(ii) For which value of t is the curve concave upward? 

(091) 

a) A curve C is defined by the parametric equations 

x - 8 2 and y - 2(1 - cos^), 0 < 9 < 2n. 

Find (if exist) the points on C where the tangent is horizontal or vertical. 




b) For the curve given by 

x = Ji and y = ^-(t 2 - 2), t > 0. 

Find the slope and concavity at the point { Jl , 1). 

b) Find the length of the parametric curve 

x=sint-rcost and y = cost + rsinr, 0 <t<n. 


(083) 

b) Find the area of the surface obtained by rotating the curve with 
parametric equations x — a oos 3 9, y — asm 3 0 < 9 < tt/ 2 about 
the iL-uxis, 

(082) 

b) Find the points on the curve x = 6£ — t 3 , y — 3f 2 where the tangent 
is parallel to the line with equation y = 5 - 2x. 

(081) 

Q.1: (12 pts) Find equations of all tangent lines to the parametric curve given by x = f - y=f. 
at (0,4). 

(073) 

1. At what points on the curve x = $ + it, y = Gf 2 is the tangent parallel to the line with equations 
x - -71, y-\2t- 5? (6 marks) 

(072) 

1 , (a) At what points on the curve x = t 3 + it, y - 6 1 2 is the tangent parallel to the line with equation 
x = -It, y = 12f - 5? (4 marks) 

(b) Find the points on the curve r = cos 9 + sin 9 where the tangent line is horizontal or vertical. 

(4 marks) 


(063) 

1. Given the parametric curve x = t — y = t + e 2t 



(b) For which value of t the parametric curve has a vertical tangent line. 


(062) 


1. Consider the parametric curve with equations 


x - t 2 + 1 
y = H- 1 3 . 


(a) Find the points of intersection with this curve with (a) the z-axis. (b) the 
y-axis. 

(b) Find points on the curve where the tangent, line is 

(i) horizontal 

(ii) vertical. 


(061) 


1. [5pts]For the parametric curve x = 10 - 1 2 , y = f 3 - it , find the points where the tangent line is (a) 



d 2 y 


Old Exam 10.3: 


(093) 

a) Sketch the curve with polar equation 

r = 2 (1 - sin 0). 


b) Find the equation of the tangent line to the polar curve in part a) at 

9 = 7T, 

(092) 

2, (a) Find equation of the tangent line of the curve with polar equation 

r = 5 - 4 sin 9 at 9 — tt. 


(b) Sketch the polar curve r = | sin 201, Q < B < iz. 

(091) 

a) Find the rectangular (Cartesian) equation for the polar curve given by 

i 0 

r - sin y + tan# 

a) Sketch the curve with polar equation 

r — 2cos^-y^, 0 < 6 < 2k . 

b) Find the equation of the tangent line to the polar curve in part a) at 8 = nil 
(083) 

Q. 1 a) Find a Cartesian equation of the curve whose polar equation is given 

, sin 28 — cos 28 
by r = 


sin l9 cos 0 




Q.2 Consider the polar equation r = 1 — smfl. 

1 ) Sketch the curve of the given polar equation 

ii) Find the equation of the tangent line to the polar curve at 0 = vr/3 

(082) 

Q.2 Consider the polar equation r = 2 + 2 cos 2 9. 

i) Sketch the curve of the given polar equation 

ii) Find the slope of the tangent line to the polar' curve at 9 = x/4 


(081) 


Q,2: (14 pts} Consider the polar curve C : r = f (9} = cos {20} . — — < i9 < — 
[a) Sketch the curve, 

{&) Setup the integral for the area enclosed by the curve, 

(c) Setup the integral for the arc length of curve. 


Q.tl: (8 pts} Find the Cartesian equation of the curve whose polar equation is given by r = sec (fl) - esc (0}, 

Q,8: {fi pts} What does the polar equation r = tail 6 sec 9 represents ? 

(073) 

2, Find the points on the cardioid r = 1 + sinf? where the tangent is horizontal or vertical. (6 marks) 

(072) 


(b) Find the points on the curve r — cos 8 + sin# where the tangent line is horizontal or vertical. 

(071) 

Ql. Hot the points whose polar coordinates are given in parts (a)-(e) below. 


(a): (3, jt / 4) 


(b): {-3,ff/6) (c): (-3 } -^/6) 

(d): Give and plot tvva other representations of the point (4, 2 k ! 3) . 
02(a). Find polar coordinates of the point (-2, 2^3) 

Q2(b). Find Cartesian coordinates of the point (6, 3 jt/4) 

Q2(c). Sketch the polar curve r = 1 + 2 cos 6 

Q3(a). Given the carver = sin <9, find slope of the tangent line at 0 — k ! 4 

Q3(b). For the curve r - sin <9. find points at which there is a horizontal tangent line, vertical tangent 
line or a singular point. Paints (l) 


(063) 


3. Find the slope of the tangent line to the polar curve r = 4 — 3sin 9 at 9 = 


(061) 


2. [5pts]Find the slope of the tangent line to the polar curve r - ——^—- at the point with § - tej 2 


2 + 2 cos Q 




Old Exam 10.4 s 


(093) 

Find the area common to the circles 

x 2 +y 2 = 4 and x 2 +y 2 = 4x 

Find the Arc-length of the polar curve given by 

0 < 9 < 7T, 



(092) 


3. Find the area outside the curve r 


- and inside the curve r — cos 28 
2 



(091) 

a) The graphs of the four-leaf rose curve r - sin 20 anti the eircle r = sin 0 are 
drawn below for you. 

Find the area of the shaded region inside both curves as a sum of two definite 
integrals. ( DO NOT CALCULATE the integrals) 



(083) 


Q.3 Compute the area that lies inside both curves r = 2 cos 20 and r = 1. 



(082) 


Q.3 


a) Find the area of the region inside the polar curve r = 2 + 2 sin (9 
and outside the curve r — 3. 


(081) 


Q.3: Find the area inside the curve r = 1 + sin (0) and outside the curve r = sin (0} when - < 0 < -, 

LI Z 


(073) 


3, Find the area of the region enclosed by the inner loop of r — 1-2 sin 9. Also draw the graph of the 
curve. (6 marks) 


OR 

Find the area of the region that lies inside both the curves r 2 - 2 sin 29 and r — 1. Also draw the 
graph of these curves. (6 marks) 

(072) 

2. Find the area of the region that lies inside the circle r - 3 sin 9 and out side the cardioid r — 1+sin 9. 
Also draw the graph of these curves. (6 marks) 


OR 

Find the area between a large loop and enclosed small loop of the curve r = 1 + 2 cos 9. Also draw 
the graph of this curve. (6 marks) 

(071) 


Q4. Plot the curve r = cos 3# and find area of the entire region swept by it. 


Q5. Set lid integral to find area of the region that lies inside both the curves given by 
r = 2sin#and r - 2cos# 



(063) 


4, Set up an integral to find the arc length of the rose r = cos 2)9. (Do not evaluate the integral!' 


5. Find the area of the region inside the circle r = 3cos^ and outside the cardioid r = 1 + cos 0, 

(062) 

2, Consider the polar curve r — 2 sin 29. A sketch is drawn for you. 



Write as an integral the area of the region in the first quadrant outside the circle 
r = 1 and inside the curve with polar equation r — 2 sin 29. 


(061) 


O, [5pts]Find the area of the region inside the cardioid r = 2 + 2 cos 9 and to the right of the line 
r cos# = 3/2, 









Review Chapter 10 



Review Chapter 10: 


(092) 

1. The cartesian equation for the curve x = 3 4- cost, 
y = 2 + sin t is: 


(a) 

2 

X 

+ y 2 - 

— Qx — 4 y — —12 

(b) 

(x 

-3) 2 

+ (y - 2) 2 = -l 

(c) 

(x 

— 3) 2 

+ 

ST 

1 

to 

to 

II 

(d) 

9 

X 

9 

- y - 

- Qx + 4y ~ —4 

(e) 

2 

X 

9 

- y ■- 

- 4 


Find the area of the region bounded by r = 1 + sin 8 for 
- < 9 < 7T. 


2 . 



(091) 


(2) The equation of the tangent line to the polar curve 

r = oot 0 at 0 = — is 

6 


(A) 

(B) 

(C) 

(D) 

(E) 


■Ji . 2v1 


-rr a:+ 


y = t + \/3 


v3 

y = —I —r- 

o 3 

y = -2x + 5 

y = \/3 


(083) 

1. The curve C : x = f 3 - 12t, y = t 2 is concave upward on the interval 

(A) -2<t<2 

(B) t > 2 

(C) i < -2 

(D) -2 < t < 2 

(E) t < 0 


2. The length of the curve x = e f 4- e t , y = 5 — 2£, 0 < t < 3 is equal t.o 

(A) e 3 - e -3 

(B) e 3 + e -3 

(C) e 3 - e- 3 - 2 

(D) e 3 — e -3 + 2 

(E) e 3 - e -3 - 2 


3. The area of the region that lies inside the circle r — 3 sin 9 and outside the 
cardioid r = 1 + sin# is 


(A) 

n 

(B) 

2tt 

(C) 

7T 

2 

(D) 

7T — 2 

(E) 

x — 2 


(082) 

1. The positions of two particles Pi and P 2 at time t (0 < t < 2tt) are given by: 

P\ : xi = 3 sin t, yi - 2 cos t 
Pi'.x 2 = -3 + cos t. y 2 — l + sin t. 

These particles meet at. the point 


(A) 

(-3,0) 

(B) 

(0,2) 

(C) 

(-1,2) 

P) 

(0,|) 

(E) 

(-T-, 


2. The polar equat ion r — - : - 

3 cos 9 + 2 sin 9 


represents a 


(A) line 


(B) circle 


(C) hyperbola 


(D) parabola 


(E) cardioid 


(081) 


1. The curve C : x = £ — Ini, y = t + Inf is concave down on 


(a) 

(Loc) 

G>) 

(0,1) 

(c) 

(Choc) 

(=1) 

(— oo ; 0) U (T. oc j 

(a) 

(-cc ; l) 



2. The slope of the tangent line to the polar curve t = 1 + sin6* at. 0 = 


(a) 

72 + 2 
72 

0>) 

1 

“72 

(a) 

i/2 

1 + X 

(d) 

CN 

1 

(CN 

> 

7 2 

(e) 

72 

2 - 72 


3. The area of the region that lies inside both curves r - 4 cost? and r = 4 sinG 1 is 


(a) 2 a — 4 

(b) 2 tt + 4 

(C) 477 

(d) 77 4- 2 

(e) 77-2 


4^1 3 





Answer Key: 


Question 

Answer 

1 (092) 

A 

2(092) 

A 

2(091) 

A 

1 (083) 

A 

2 (083) 

A 

3 (083) 

A 

1(082) 

A 

2 (082) 

A 

1 (081) 

B 

2(081) 

C 

3 (081) 

C 




Old Exam 12.1 : 


(093) 

(i) Find the equation of the sphere centered at (3, 5,-1) 
passing through the point (4, 2, —3). 

(ii) Find its intersection with the plane x — y -F 2 = 0. 

(092) 

4. (a) Prove that the mid-point of the line segment from P\{x\, yj, Zi) to P-2(x2, Vi , *2) 

is 


( V\ + V‘l + ^2 \ 

v 2 ' 2 ’ 2 } * 

(b) Find the equation of the sphere if one of its diameters has end-points (2,1,4) 
and (4,3,10), 

(082) 


Q.4 A sphere has equation x 2 +y 2 +z 2 — lOy- 16^+C, where C is a constant. 

i) Find the center of the sphere 

ii) Find the radius of the sphere in terms of C. 

iii) If the radius of the sphere is equal to 10. find the points where the sphere 
intersects the y- axis. 


(081) 

Q.4: (9 pts) Find an equation of the sphere if one of its diameters has end points at 4(1. 4, -2) and 
B{- 7, 1. 2), What is the intersection of this sphere with the ms-plane ? 

(063) 


3, Consider the points P so that the distance of P from ,4(0 , 0, 0) is twice the distance 
of P from 5(1, 0,0), Show that the set. of all such points is a sphere. 






Old Exam 12.2: 


(093) 

Let 


~a = (1.2, — 3}, and 




Find a vector V with length 3 that has the same direction as 

~a — 2 & . 


(091) 


a) Let 


7i = (—2,2,4), and b - <3,3,-1). 


Find a vector ~v with length 4 that has the same direction as 



(081) 


Q,9 : (fS pts) The vector that has the same direction as (— 3 3 4.1) but has length 5 is: 



Old Exam 12.3: 


(093) 


b) Consider the vectors 

~a = ( 2 , 1 , 2 } , and ~b — ( 0 , 3 , 4 } , 

Find the vector projection of ~a onto T. 

(092) 


_p 7]” 

(c) If the angle between two unit vectors a and b is —, then find the value of 

O 


|2a-36|. 


(091) 

b) Consider the vectors 

a - (-3,4, 12), and ~b - (24,8,6). 

Calculate the cosine of the angle between 7i and h, and find the vector 
projection of 7? on b. 


a) Find a unit vector that is orthogonal to both 

~u — i' — 4 j + k and ~v — 2 i + 3y . 

b) Consider the vectors 

7? — (3,2,jc), and ~v — (2x,A,x). 

Find (if exist) the values of x such that 7 7 and "v are orthogonal and the values 
of x such that 7? and ~v are parallel. 


(083) 

Q.4 Let a = ( — 1 . — 2 , 2 ) arid b— (3,0,4). 

i) Find the vector projection v — pro j 3 b. 
ii) Evaluate v - (b — v). 



( 082 ) 


Q* 5 Let a = (\/ 2 , 1 , 1 ) and b = {— \/ 2 , 4, — 1 ) be two vectors in K 3 , 

i) Find the scalar projection and vector projection of b onto a. 

ii) Find the angle between the vectors a and a + 6 . 

hi) If r = show that the vector equation (r — a) * (r — ft) = 0 

represents a sphere., 

( 081 ) 


Q, llJr (6 pts} The vector projection of u = i — 2 7 — 3fc onto v = 01 — j — 2k is given b y: 

(072) 

4. (a) Find two unit vectors orthogonal to both the vectors i — j + k and 4 j + 4 fc , 

(062) 

5. (a) Find the vector projection of on DP where D — (0, 1, 1), 

P = (-2,4, 3) and F - (1, 2,-1). 

(b) Find values of k so that the vectors (—6, ft, 2) and {fc, fc 2 ,fc) are orthogonal. 

6. (a) Find the angle between the diagonals of a square. 

(b) Find the cosine of the angle between a diagonal of a cube and a diagonal of 
one of its faces. 

(061) 

4. [5pts]Find all real numbers r such that the angle between v - (1. 1,1) and w = (r + 1, rj - 1) is 

*/ 3 - 


Old Exam 12.4 s 


(093) 

a) Find the area of the triangle with vertices A(l, 1,1), B(2, -3 : 2), and C(4.1,5). 
(092) 

(a) Given the plane P defined by equation x + 2y + 3z = 6. we denote by A, B and 
C the intersection points of the plane P with the x-, y-, and z-axes. Compute 
the area of triangle AI3C. 


(b) Determine whether the points P(l, 0,1), <5(2,4,6), ff,(3, —1,2) and 5(6,2,8) he 
on the same piane. 

(083) 

Q. 5 Consider a triangle with vertices ,4(0,0, 6), B ( 1 , 1, 0) and C(2,3,0) . 

i) Compute the area of tire given triangle, 

ii) Find all values of b such that the area of tire triangle is equal to 8 . 


(082) 


Q.6 Find the area of the triangle with vertices F(l,4,6), Q{— 2,5, — 1) and 
*( 1 ,- 1 , 1 )- 


(081) 


Q. 12: [() pts) Let P be the parallelogram in with vertices A - (1. -1.2). B - (2. 0. 1). C - (3,2. -1), 
0 = (2,1,0). The area of P is: 



(073) 


5, Use the scalar triple product to determine whether the points P(l. 0.1), <3(2,4,6), fl(3, -1,2) and 
S(6, 2 , 8) lie in the same plane. (6 marks) 

(072) 

4. (a) Find two unit vectors orthogonal to both the vectors i - j + k and 4 j +4 k. (4 marks) 

(b) Use the scalar triple product to show that the vectors ~a = {2,3,1), b - (1. -1, 0) and ~c - 
(7,3,2) are coplanar. (4 marks) 

(071) 


Q6(a). Find a unit vector that is orthogonal to 2i + j and j + 3k 


06(b). Find volume of the a parallelepiped determined by (6,3(0,1.2) and (4,-2,5) ■ Points ( l) 


(061) 

5 . [opts]Consider the points A(l, —1,2), Z?(2. -3.0), C(-l. -2,0), Z>(2,1,-1). 

(a) Find the area of the triangle ABC. 

(b) Find the volume of the parallelepiped that has the vectors AB, AC, AD as adjacent edges, 


Old Exam 12.5 s 


(093) 

b) Find the component form of the vector ~a that is perpendicular to the 
plane x — 3y + 4z = 0, 

and satisfying the condition ||'u|| = 3. 

(092) 

6. (a) Find the equation of the plane passing through the origin 0, which is parallel 
to the ^-axis and is perpendicular to the plane 3x — 2y + z — 4. 

(b) Find the point of the intersection (if any) of 

L x :x = -6i,y= l+tt,z = -3t 
Li -2 ■ x = 1 "h 2s, y — 4 3s, z — S- 


(083) 

Q.6 Find an equation of the plane that contains the line x — y — 3 z — 1 and 
the point S(2,3,0). 

(073) 

6. Find an equation of the plane that passes through the points P(0, 1,1), Q(1,0 ? 1) and R(l 7 L 0). 

(6 marks) 


OR 

Find the parametric equations for the line of intersection of the planes z = x+y and 2 x — oy — z — 1. 

(6 marks) 



(072) 


6, Find an equation of the plane that passes through the points P(l,3 ? 2) 5 Q(3,—1 ? 6) and i?(5, 2 ? 0). 

(6 marks) 


OR 

Find an equation of the plane with X -intercept a, Y -intercept h and Z-intercept c. (6 marks) 


(071) 

Q7(a). Find equation for the line through point (1,0.4) and perpendicular to the 

plane2x+3y+5z = 6 Points (1) 


Q7(b). Find an equation of the plane through origin that is parallel to the plane 4x-2y+7z+ 12 = 0 . 

Points (1) 


07(c). Find symmetric equation for the line of intersection of the planes x+ y - z = 2 and 

3x-4y+5z=6 Points (2) 


(061) 

6, opts]Consider the lines Li: x = 3+2f. y = 1 - t,z= 4+f and L 2 : x = -2+3f. y = 3- 1, z = 2+£. 
Are they parallel? Do they intersect? If they intersect find their point of intersection. 


Old Exam 12.6 : 


(091) 

Consider the surface given by the equation 

y 2 - Ax 2 + 9z 2 

a) Identify the surface and find the traces in the planes x - k, y - k , and z = k 
to sketch the graph. 

(082) 

GJ. 2 a) Consider the quadric surface 4s 2 — 2 y 2 + z 2 + 8 = 0. 

i) Find the traces of the surface in the vertical planes y — k. (k is 
a constant) 

ii) Identify and sketch the surface. 

(081) 

Q,2: Consider the surface — = y'l 2 — y 1 . 

(а) Describe the traces along the z— axis (parallel to xy— plane). 

(б) Describe the traces along the a:—axis (parallel to yz— plane), 

(c) Identify and sketch the surface, 

(061) 

3. (a) Find equation of surface of revolution by revolving the graph of the equation 
y - Ax 2 about y- axis. Give a rough sketch of the surface, (5 points) 




Review Chapter 12 



Review Chapter 12: 


(092) 

3. If u ~ 7% + 3j + ok and v = —8£ + 4j + 2k. then Comped is: 


17 


(a) 

\/2l 

(b) 

- 17 ( 
V2l' 

(c) 

34 

V69 

(d) 

34 

V¥) 

(e) 

— 141 — 


V21V83 


4. An equation of the plane that passes through the point 

fn . . . x + 1 y — 2 z — 1 . 

(2. —1.3} and contains the line-— = —r— = —— is: 


-3 


2 


-I 


(a) x + 3y 4- 32 = 8 

(b) x — 3y + 3z = 14 

(c) x — 2y + 3z = 8 

(d) x — 2y -\- z = —4 


(e) 2x - y + z = 1 











(091) 


(20) The area of the parallelogram with adjacent sides 

IT = (1,1, —1) end 7 = (2,1.1) 

is equal to 


(A) y-n 

(B) v-lff 

(C) 3 

(D) y/S 

(E) - 


(083) 


4. The vector projection of b — (1, 1, 2) onto a — (—1,1,3) is equal to 

(A) 


(B) 

(C) 
CD) 
(E) 


_6_ _6_ 18 
11’ IT ll 

_6_ J_ _3 ' 

IT IT 11 

6 8 


18 \ 


v/il’ vTT’ vTT/ 

_8 _ 1 _ 3 _\ 

y/U* VlT’ y/U/ 

6 1 3 ' 

VTT yTf ’ \/TT i 







5. A vector perpendicular to the plane that passes through the points P(l f 4,6), 

QC-2,5,-1), i?(l, —1, 1) is 

(A) (-8, -3,3) 

(B) {6, -3,3) 

(C) {—8, -3, —3) 

(D) <-8,3,3) 

(E) (-6,3,3) 


(082) 


3. If the angle between two unit, vectors u\ and u<z is then | '2u\ — is equal to 


(A) a/3 

(B) 3 

(C) 1 

(D) 5 - v/3 


(E) 3 - yj% 


4. A parallelepiped is determined by the vectors u — (0,4,2), v — (0, 4, — 1), 
w — (m. 1. 3), where m is a positive real number , If the volume of the 
parallelepiped is 60, then m is equal to 


(A) 


o 


(B) 10 


(C) G 


(D) 12 

(E) 4 

( 081 ) 

4. Vector projection of u = (1,2,3) onto t? — (1,4, 0) is 


(a) 

lL ™ (!) 

17’ 17’ ' 

(t>) 

VT V } 

M 

,9 36 m 

14’ 14’° 

(4 

9 18 27 

17’ l7 7 17 

W 

.9 18 27^ 

'14’ H’ 14 ' 




The value of k for which the vectors a — {L4, — 7), b = { 2. — 1.4} and c — (k } 0 T 1) are 
coplan ar is 


5. 


(a) k= 1 


(1.) k=-l 
W *=-5 

W *"5 
W 


Answer Key s 


Question 

Answer 

3 (092) 

A 

4 (092) 

A 

20(091) 

A 

4(083) 

A 

5(083) 

A 

3 (082) 

A 

4(082) 

A 

4 (081) 

A 

5 (081) 

A 














Old Exam 14.1 s 


(091) 


b) Find and sketch the domain of the function 

j\x,y) ~ Jl +x-y 2 


(083) 



Let f{x, y ) = 



3 + v'4 - F 



i: Find and sketch the domain of f. 
ii) Find the range of / 


(082) 


Q.3 a) Let. f(x . y. z) — ^/Tc — x 2 — y 2 — z 2 

i) Find and describe the domain of / 

ii) Find the range of / 


( 081 ) 

Q.3: Let / (x, y) = In (36 — 4x 2 — Qy 2 ) . 
(a) Find and sketch the domain of / 
(&) Find the range of / 








Old Exam 14.2: 


(091) 

a) Consider the function 


r 2 v 2 

My) = 


x 2 + 2y 2 


Show that if lim flx,y) exists, it must be 0. Prove that the limit is in fact 

{xjMOfl)' 

equal to 0. 


b) Show that the limit 


does not exist. 


x 2 + sirry 


lim , 

2x z +y 2 


(083) 


Q.4 (a) Let f(x,y) = - 


i‘y 3 




i) Evaluate lim along the line y = mx, where m is a 

constant . 

h) Evaluate lim fix. y) along the curve y A — x. 

0 , 0 ) 

iii) Does lim f{x 7 y) exist? Justify your answer. 

(*»»)-►( 0,0) 


(082) 


b) Let 


3 xy 


£f \ J x 2 + xy 4- y 2 


(^s V) 7^ (0? 0) 


o, (x,y)=(0,0). 

Check whether or not / is continuous at (0, 0) . 







(081) 


% T/ 

0,4: If / (x. y) = does the limit lim / (x. y) exist? Jnstifv tout answer, 

(073) 


I , Determine the set of points at which the function 


/fo y) 


if{*,tf)#(0,0) 
1, if (x, y) = (0,0) 


is continuous. 


(072) 


1. Find lim 


xy 


(*>»)-* (o>o) \, ,f x 2 + y 2 


if it exists, or show that the limit does not exist. 


OR 


jCy “|“ yz zx 

Find lim ~ —^ if it exists, or show that the limit does not exist. 


(i,y, 2 )-»( 0 , 0 , 0 ) x 2 + y 2 + z 2 


3, Determine the set of points at which the function 


2 3 

g y 


f{x, v) = { 


if (x, y) (0,0) 
if {x, y) = (0,0) 


is continuous. 


(063) 


2, Find lim 




q 

x y 


2x^ + y 2 


along the curves y - mx 2 , and y = x*. Does the limit exist, 









(062) 


x A y 


2 , [4pt.sl Find lira 

(x sV )-(fl,0) - f 


or show that, the limit does not exist. 


(061) 


4. Define / : R 2 —* M by 


r sin (2a; 2 — y 2 ) 


/(*, v) - < 


x 2 + y 2 


(*> V } + (0,0) 


(x, y) - (0, 0) 


(5 points) 


(a) Is f(x>y) continuous at (0,0)? Give reasons, 





Old Exam 14.3: 


(091) 


a) Find and when s = 3 and t - for the function given bv 

cs ot 4 

? 2 
w — x —y 


where 


x - scosf, y - ssin? 


(083) 


Q*6 (a) Find —— and — if the equation z&inx + yca&z 2 — yz 2 + 4 — 0 

ox oy 

defines 2 as a function of two independent variables x and y. 


(082) 

Q.4 a) The equation xy + xz^ — 2 yz — 5 defines z as an implicit function 

dz 

of x and y. Find — at. the point (3, 2. 11. 
ox 


(081) 

Q.7: Let / (i, y) — sin — f-7 — ¥ Ax. Then + y-|£ is equal to: 

(073) 


2. Find 


cfu 


dxdy 2 dz 3 


if u — x a y b z l 


$Z $Z 

3. Use Implicit Function Theorem to find — and if xyz — cosfa: + y + z) 

ax ay 


( 072 ) 


2. If f(r,s,t)= r ln(rs 2 t 3 ), then find f T8t and f rss . 






(063) 


(hi 

5. Use partial derivative to find if y = f(x) is determined implicitly by the equation + xy 2 + 

dx 

y*= i. 


Old Exam 14.4 s 


(091) 

b) Determine an equation of the tangent plane to 

yfx, y) — In r 

at the point (1, 1). 

a) Find the linear approximation of 

Jlx?y) = £ 

at (3,6) and use it to approximate j%3. 03,5.97). 

(083) 

(b) Let z — In(V^TF) and (x,j/) changes from (3,4) to (2.95,4.1). 
Use differentials to estimate the change A z of z. 

(082) 

b) Find the linearization of fix. y) — ^x ' 2 + y ' 2 at. the point (4,3) 


(081) 

Q.ll: If (z, i/) changes from (2, -1) to (1.96, -0.95) in the function i - x 1 -zi/- , then the value of the 
differential h is: 

(073) 


4. Find the linear approximation of the function f{x.y) - ^20 - x 2 - ly 1 at (2.1) and use it to 
approximate / (1.95, 1 .08). (6 marks) 






(072) 


4. Find the linear approximation of the function /(x. y) - y20 - x 2 - 7 y 1 at (2. 1) and use it to 
approximate /(1,95.1.08). (6 marks) 


OR 

m 2 2 

Find an equation of the tangent plane to the surface z = (f ~ y at P( 1,-1, 1). (6 marks) 

(063) 

1, Find the equation for the tangent plane to the graph of the equation z - xe^ at P(1,Q, 1), 

(062) 


0. [4pts] Find the linear approximation of the function f[x,y) - In (a; - 3t/) at (7.2) and use it to 
approximate /(6.9,2.06). 

(061) 

5. The function f(x, y) - x 2 y has a local linear approximation L(x, y) = 4t/ - Ax + 8 
at a point. Pq (xq, t/o)- Find the point Pq. (5 points) 



Old Exam 14.5: 


(091) 

a) Find and when s - 3 and t = 4- for the function given by 

CS Of 4 

w - x 2 — y 2 

where 

jf = A’eosf, v = jsinr 


(083) 


Q.5 (a) Let w — sin( v /i?+ ^/y), £ — vu 2 + t? 2 , y = e uv . 

dw dw 

i) r liid —- and ——. 

du dv 

Qis 1 dtr 

ii) Evaluate —- |- 2—— at. the point (u,v) — (tt, 0). 

C/uE Cfl ' 


Q.6 


(<0 


Find and —— if the equation zsmx 4- V cos z 2 — yz 2 + 4 = 0 
ox ay 

defines z as a function of two independent variables x and y. 


(081) 


q,0 : Find 


dz 

&x 


(inn) 


when x — z + 1 = aretan (yz) . 


(073) 


Oz 

3. Use Implicit Function Theorem to find — 




(4 marks) 







(072) 


du 

5. If n = x i y + i/V, where x = ny - rsH' 1 and z = r 2 s sin f, find the value of — when r - 2, 

, , ik ds 

s = 1 and f - 0. Also draw a tree diagram for —. (6 marks) 

ds 

OR 


If x, - z = tan 'fnzlfmd ^ and 

w ' dx dy 


(6 marks) 


(062) 


4, [4ptsl Find == and ^ if yz = In (a? — z). 
ox dy 


( 061 ) 


6, (a) Let z — tan 1 where u(x, y) = 2x + y and v(x. y) — dx - y. Find 


(5 points) 


Old Exam 14.6: 


(091) 


a} The directional derivative of/bt, v) at (1,1) is ft in the direction of IT? - 
and it is -3 in the direction of w? - —Lr- i h —hr j . 

- ft 

Find the directional derivative of f at (1,1) in the direction of 


m - 


i + 


ft3 ftJ 


J - 


a) Find the equation of the tangent plane and a set of parametric equations of 
the normal line to the surface 

xz-yz 3 +yz 2 — 2 

at the point (2,-1,1). 


b) The surface of a mountain is modeled by the equation 

h(x,y) = 4000 - 0.00l* 2 - 0.004y 2 . 

Suppose that a mountain climber is at the point (500,300,3390) on the 
mountain. In what direction should the climber move in order to climb at the 
greatest rate? 


(083) 

Q.l Consider the surface with equation 36:c 2 4- 9 y 2 4- 4 z 1 — 36. 

i) If Pq(xqi I/O? 2o) is a point on the given, surface, show that the equa¬ 
tion of the tangent plane to the surface at. Fo is 

4 9 

ii) Identify and sketch the surface. 


(082) 


i) Find the directional derivative of the function f(x , y) — ln(:r 2 + y 2 } 
at the point (1.2) in the direction of v = {— 1, 2} 

ii) Find the maximum rate of change of / at the point (1, 2). 


Q.5 







(081) 


Q.5: Suppose over certain region of space the electrical potential V is given by V (i. y. x) = fotf - f - xyz. 

(a) Compute the rate of change of the potential at A (1,1.— 1} in the direction of u = 2? - j - 
(&) In which direction does V" changes most rapidly? 

(c) "VVhat is the maximum rate of change at A? 

(073) 

5. (a) Find the directional derivative of f(x, y, z) = x 2 + y 2 + z 2 at P(2, 1,3) in the direction of the 
origin. (4 marks) 

(b) Find the directions in which the directional derivative of f(x, y) — x 2 + sin it/ at the point (1.0) 

has the value 1 . (4 marks) 


OR 

(a) Find the directional derivative of f(x, y) — ,Jxy at P( 2,8) in the direction of Q(5,4). (4 marks) 

(b) Find all points at which the direction of fastest change of the function f(x, y) = x 2 - y 1 - 2x -Ay 

is i + j. (4 marks) 

(072) 


6. Find the points on the hyperboloid x 2 - y 2 + 2 z 2 - 1 where the normal line is parallel to the line 


that joins the points P(3. —1,0) and Q(5,3,6). 


(7 marks) 


7. Find the directions in which the directional derivative of f[x, y) = x 2 - sin xy at the point (1.0) 
has the value 1 . (7 marks) 

(062) 

5. [4pts] Find the directional derivative of f(x.y.z) - (i + t/)(t/ - z) at the point P(5,7,l) in the 
direction of "v = (-3,0,1). 

6. [4pts] Find an equation of the tangent plane and symmetric equations of the normal line to the 
surface z + 1 = .re^cosz at the point P{ 1,0,0). 


( 061 ) 


(b) Given that Vf{x n . y^) = i- 2 j and Djif(xo : yo) — -2. Find u. (5 points) 


7, Find parametric equations for the tangent line to the curve of intersection of the 
paraboloid z = x 2 + y 2 and the ellipsoid x 2 - Ay 2 - z 2 = 4 at. the point (1, -1,2). 

(5 points) 


Old Exam 14.7: 


(091) 


b) Find the equation of the plane 'Hi passing through the points (0,0,0), 
(1,2,3), (-2,3,3), and the distance between the plane 1 and the plane 'JI 2 
whose equation is given by 

— 3jc — 9y + lz =4 


(083) 

Q.2 Consider the function f{x,y) = H- 4'£y — — y 4 . 

i) Find all critical points of /. 

ii) Find the relative (local) maximum and minimum values and saddle 
points of /. 


(082) 


Q.6 Find the absolute maximum and minimum values of 

f{x, y) = 2 + 2x + 2y — x 2 - y 2 on the closed triangular region in 
the first, quadrant bounded by the lines x = 0, y = 0. y = 9 — x. 


y 



(081) 


QJ: Find the maximum and minimum wines of / ( 2 . i/) = it/-i 3 / over the region fi = ((i, j/): 0 < s < 1,0 < y < 1} . 





(073) 


6. Find the local maximum and minimum values and saddle points ofthe function f(x. y) - x 2 ye y 

(6 marks) 


7, Find the extreme value ofthe function f(x, y) = x 2 + 2 y 2 on the circle x 2 + y 2 = 1. (6 marks) 

OR 

Find the shortest distance from the point (2,1,- 1) to the plane x + y-z = l. (6 marks) 

(063) 

C. Find the maximum and minimum of f(x, y) — r 3 + ?>xy - in the region bounded by x — 3, 
y = 3, x = 0, y = 0. 

(062) 

7. [8pts] Find the local maximum and minimum values and the saddle point (s) of the fimction 

4t/ 3 

/M = ~ + y-2 2 -3z-4t,-3, 


(061) 


8, Locate all relative extrema and saddle points of /(i f y) = 4 xy - x 4 - 1 / 4 , 

(ID points) 


Old Exam 14.8: 


(092) 

13. The plane x-\-2y J r4z = 4 intersects the cylinder x 2 + y 2 = 5 
in an ellipse. If P is the highest point on the ellipse and Q 

is the lowest point on the ellipse, then — (P + Q) is: 


(a) 

(0,0,1) 

(b) 

(-1,-2 

(c) 

(1,2,4) 

(d) 

(0.0.4) 

(e) 

(0,0,0) 


(091) 

(13) At the point {o. tt/4). the rate of change of the function 
is maximized in the direction of 

(A) (2,1) 

(B) (i,o) 

(C) ( 4 ,,) 

(D) (0,1) 

(E) (.,- 4 ) 


f{x. y) = e®* coa(j/) 



(14) The maximum of 
subject to the constraint 


is equal to 


(A) o 

(B) v3 

(C) Wl 

(D) j 



3v^3 

8 


f{x, y) = xy 


{x + l) 2 + ? y s = l 


(083) 


13. Let P and Q be two points on the sphere x 2 + y 2 + z 2 — la 2 that, are closest 
to and farthest from M(3, L — 1), respectively. Then P and Q are given by 


(D) P 


y 6a 2d 2a \ / 6a 2d 2a 

(Aj 7n ! 7n ! ^7rTj atldQ v Tn^TTi’Tn 

, 6a 2 a 2o.\ , _ / 6fl 2d 2a 

(B)p ln’H’-ni ‘ ,ld<3 -u'-TT'TT 


(C) p - 


6a 


2a 


2a 


v/IT’ vTT‘ x/IT 


and Q ^ 


6a 2a 2 a 

-/IT yTf’ vii 


/ 6a 

2a 

2a \ 

rir 

11’ 

~) 

/ 2a 

2a 

6a 

Wn’ 

VTT’ 

v'TT 


, _ s 6a 2 a 2a 
and Q — , —. — 
* 1 ir ii ? ii 


2a 2a 6a 

7n ,_ 7TT ! 7u 












( 082 ) 


13. Tiie minim um value of the function f(x, y. z) = '2x — 6t/ 4- 102 subject to the 
constraint x 1 + y 2 + z 2 = 35 is 


(A) -70 

(B) -60 

(C) 0 

(D) 12 


(E) -80 


( 081 ) 


16. 


The maximum value of f(x. y,z ) = ar+ 2tj — 3z subject to the constraint z — 4x 2 + y 1 is 


equal to 

(a) 

17 

48 

(b) 

0 

(c) 

7 

8 

<0 

5 

<e) 

-2 


( 073 ) 


Q,7: Find the point on the plane 1 - y + z = 4 that Is closest to the point (1,2.3}. (do not use Lagrange 
multiplier) (it) pts) 


(072) 


5. A cardboard box without a lid is to have a volume of 32000 cm 3 . Find the dimensions that minimize 
the amount of cardboard used. (10 marks) 


6 . 


Use Lagrange multipliers to find the maximum and minimum volume of a rectangular box whose 
surface area is 1 500 cm 2 and whose total edge length is 200 cm. (10 marks) 


(071) 


9. If Lagrange multipliers are used to find the maximum M of f{x, y) = x 2 +y 2 subject to the 
constraint g{x, y) — 4- y A = 1- then M is equal to 

(a) Zs/i 

(b) 2V3 

(c) 2 V / 2 

(d) VS 

(e) y/2 
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6. The limit liin (x 2 4- y 2 ) In (x 2 4- y 2 ) is equal to: 


(a) 0 

(b) 1 

(c) oc 

(d) -1 

(e) 2 


7. 


If w ~ x 2 cos (xy) then 
to: 


dw 

dx 



+ 2 7T 


dw / I 



is equal 


(a) 


7r 


2 


(b) 0 


(c) 


7T 
2 


(d) 


1 

2 


(e) 


1 

2 




8. Let f(x.y) = \/20 — a: 2 — 7y 2 and let L(x.y) be the 

linearization of / at (2.1) . Using L(x,y), the value of 
/(2.L 1.2) is approximately equal to: 


(a) 

2.467 

(b) 

4.27 

(c) 

2.71 

(d) 

1.90 

(e) 

3.12 


9. For the function z defined implicitly by the equation 

dz 

xyz ~ sin ( e xyz 4- z ), the value of — (0. — 1) is: 


(a) o 

(b) i 

(C) -I 



I 


2 



The points on the hyperboloid x 2 — y 2 + 2z 2 = 1 where the 
normal line is parallel to the line passing through the points 
(3.—1.0) and (5.3.6) are: 


(a) 


( 2 2y/2 

v \ 3 a/3 



(b) 


(c) 


/ 3 8 3\ 


(d) 


1 -2 - 

? 2 


(e) 


\ 2 ' 


V6. 


. 3VT\ 
2 / 2 / 


The point on the plane x — y + 2 = 4 that is closest to the 
point (1. 2.3) is: 














12 . 


The function f(x,y ) = 7x 2 y + 10 xy 2 lias 


(a) I critical point 

(b) 2 critical points 

(c) 3 critical points 

(d) 4 critical points 

(e) no critical point 


(091) 


(5) Let 

/{x, y) = oos(xy). 

Suppose x and y are functions of « and t with 




^(-1,1) = 6yfi, ^(-1, 1) = -2v«, 


§f(-l, lj = 2-A, = 


Then —1.1) is equal to 


(A) 7r 

(B) -VTr 


(C) ^ 

(D) -2V3 



7T 

3 



(6) Given that the function 


/K y) =(x- i) 2 + (y - l) 2 

does not have any critical points in the interior of the rectangular domain 

D = {(x, y): 0 < x < 1, 0 < y < 2}, 
the absolute maximum value of / on D is 

(A) i 

(B) 4 

(C) i 

(D) 2 

(E) 3 

(9) If (a, 5) is a critical point of a function /, and if 

fxx( a -. b) = -2 fold f m (a. b) - 3, 

then what can one say about (□,&}? 

(A) / lias a local minimum at (a,&). 

(B) Nothing can be concluded from the given information. 

(C) / has a saddle point at {a, &). 

(D) / lias a local maximum at (a,&). 

(E) f 3SCVV (a,b) = —6 

(10) The equation of the tangent plane to the surface given by the equation 

x coslY) - I/ 3 sin(xz) = 2 

at the point p(2,lo) is 

(A) 2x + 3y- 2z = 5 

(B) x — 2z = 2 

(C) x-2y = 2 

(D) x + y - 2z = 3 

(E) x — y + 2z = 1 


(12) In an experiment, the temperature of a sample (in degrees Celsius) is given 
by the function 


T(x,y, z) = 2;/ + ze 1 +16, 


where x. y and 2 are variables. Using the linear approximation of the function T at 
the point (0,1,2), then r(0.2,0.9,2.3) is approximately equal to 


(A) 19.5 

(B) 19.6 

(C) 20.1 

(D) 20.2 

(E) 19.9 


7. If 



then 


(A) / is not continuous at: (0, 0) 

(B) lim f(x. y) = 1 


(C) /*<0,0) - 1 


(D) / is continuous everywhere 


lim f(x. y) does not exist. 



8. Let: f(% 7 1) — tan The value of f xt ( 2, 1} is 


3 


(A) 

50 

(B) 

0 

(C) 

3 

50 

(D) 

1 

To 

(E) 

i 

“To 

If 2 = 

e y sin - 


dz dz 

9. If z = e y sin -i x. x = cosftj + ?;}, y = u In ?;. then —-— is equal to 

f)v ou 


(A) —{u — v lnt>) 
v 

(B) — {u — v In t?} 

(C) —{z — v\xlv) 

V 

z 

(D) — (?; - u In v) 
u 

z 

(E) —(u — ylnv) 
x 


10. Using linear approximation of the function f{x. y.z) — yfx 2 + y 2 + z 2 at 
(3, 2, 6), the value of v / '(3.02) 2 + (1.97) 2 - (5.93J 2 is approximately equal to 

(A) 6.94 

(B) 6.96 

(C) 7.04 

(D) 7.05 

(E) 7.06 




11. The points on the hyperboloid x 1 — y 2 +2 z 1 — 2 at which the normal line is 
parallel to the line that contains the points (3, —1,0) and (4,0, —2) are 


(A) (1, -1, -1) and (-1, 1,1) 

(B) (y/2, 0, -1) and (-^2,0,1) 

(C) -l.-l.l) and (1, 1,-1) 

(D) (1,-1, 1) and (-1, 1,-1) 

(E) ( 1 / 2 , 0, 1) and (-v/2,0,-1) 


12. Let f(x , y) — 2x 2 - Ax — y 2 — 2y + 1 and D be the closed triangular region 
bounded by x = 0, y = 2 and y — 2x in the first quadrant. The absolute 
minimum value of / is equal to 


(A) -£ 

(B) -2 

(C) -1 

(D) 0 


(E) 


3 


( 082 ) 


7. Let L = llm The „ 

»(o s o) -^/2x 2 + 2 y 2 


(A) L = 2? 


(B) L — y/2 


(C) L = 0 


(D) L does not. exist. 


(E) L = 1 






8. Let f(x.t) — x 2 e 12 The partial derivative ftxx(x,t) is 

(A) -e~</ 2 

(B) e-'/ 2 

(C) xer 1 ! 2 

(D) —xe - ^ 2 

(E) er< 


9. Using the linear approximation of the function f(x. y) — y20 ~ x 2 — 7y 2 at 
(2. 1}, the value of /(1.97.1.06) is approximately equal to 


(A) 2.88 

(B) 2.98 

(C) 3.08 

(D) 3.16 


(E) 3.06 



10. Let z — tan 1 (ujv ) , where u(x, y) — 2x + y and v(x, y) — 3 x — y. Then dz/dy 
at the point (ar, y) — (1,1) is equal to 


(A) 


5 

13 


(B) 0 


(C) 


_3_ 

13 


(D) 


1 

13 


(E) 


13 


11. The points on the surface a 2 + 2t/ 2 — 3 z 1 = 12 at which the tangent plane is 
perpendicular to the line with parametric equations x = 1 + 2t, y = 3 + 8£, 
z = 2 - 6£ are 


(A) (1,2,-1) and (-1,-2,1) 

(B) (-1,2,1) and (1, -2,-1) 

(C) (-L -2,-1) and (1,2,1) 

(D) (2,-2,0) and (-2,2,0) 


(E) (2,2,0) and (-2,-2,0) 


12. If f{x , y) — — ?/ 3 — Art/ — 2x 1 — 1, then / has 


(A) a local maximum at. (|. |'l and a saddle point, at (0,0) 

(B) a local maximum at. (0.0) and a local minimum at. (|,|) 

(C) a local maximum at (0 ; 0) and a saddle point at. (|,|) 

(D) a local maximum at. (0,0) and (| ? |) 


(E) a local minimum at. (|. |) and a saddle point at (0. 0} 


( 081 ) 


Let f{x , 

»).( Stf <*•’ 

!/) f (0.0) 


l 3 (^, j 

!/) = (0,0) 

and L = 

liin f(x.y). Then 
(^)-(0 s 0) 



(a) L does not exist 

(b) L = 3 

(c) L — 0 and fix. y) is not continuous at (0,0). 

(d) L = 1 and f[x.y) is not continuous at (0, 0). 

(e) 1 — 3 and f[x. y) is not continuous at (0, 0). 



10. If u = e ax+b v+ cz where a 2 + /, 2 + c 2 = 6, then 

ctar c)y A az z 


(a) 6 u 

(b) u 

(C) n 

(d) 6ti 2 

(e) u 2 


11 . 


Let z — f(x. y).x — r cos 6, y = r si uO, Then 


/ dz \ 2 1 / dz 
\dr) + r2 ^ 06 


(a) 




2 



is equal to 


2 

is equal to 


2 



12. Using the linear approximation of f(x : y) — \/x 2 4- y 2 at the point (3,4), the value of 
V(2.9) 2 + (4.1) 2 is approximately equal to 


(a) 


251 

50 1 


0>) 

(o) 

(d) 

(a) 


257 

50 

J_ 

50 

6 

5 

3_ 

25 


13. The directional derivative of f(x } y) — x 2 4- sm(xy) at the point (L 0) is equal to 1 in the 
direction of the unit vectors 


(a) (0,1) and 4, -|) 

o 0 

(b) {1,0} and 

D 0 

(c) (-1,0) and (-41) 

0 0 

(d) {1,0} and (-1,-1) 

0 0 

(e) {0,1} and {-1,-1} 

0 0 

14. The function /(:r, y) — x A 4- if - 4 xy + \/5 has 


(a) Local minimum at (1,1). (-1. -1) and. saddle point at (0,0) 

(b) Local minimum at (1,1),{—1, — 1), (1, -1),{—1,1) and saddle point at (0,0) 

(c) Local maximum at (1,1) , (-1,-1) and saddle point at (0,0) 

(d) Local minimum at (-1.-1). local maximum at (1,1) and saddle point at (0,0) 

(e) Local minimum at (1,1). local maximum at (-1,-1) and saddle point at (0,0) 




Determine the nature of the critical points (1, 2), (—2, 3), and (—1, — 1) of the function 

9{x,y) if 


&*{ 1 , 2 ) = 2 
9xx ( — 2.3) - —4 
iE«(-l,-l) = -3 


9yi r(f|2) — 3 g X y[ 1,2) — 2 

9w(-2,3) = 5 g xy {- 2,3) = 4 

W - i»~i) = -4 W- 1 -- 1 ) = 3 


(a) Local minimum at (-1,-1), Local minimum at (1,2), Saddle point at (-2,3). 

(b) Local maximum at (1,2), Local minimum at (-1,-1), Saddle point: at (—2,3). 

(c) Local maximum at (—2,3), (—L — 1), Local minimum at (1,2). 

(d) Local minimum at (1,2), Saddle point at (—2,3). 

(e) Local minimum at (-1,-1), Local maximum at (1,2), (—2,3). 
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14. An approximate value of the integral j j (2 

R 


where R — 


L 7T" 


7T 7T^ 

0 , - 

X 

—.— .— 

■ 2j 


6 ? 6 J 


. using rn — 3 


upper left corner points is equal to: 


(a) 

(b) 

(c) 

(d) 

(e) 6 




72 

1 7tt 
72~ 

19 7T 2 
72 

20tt 


i 2 

i + x y 


15. The value of J J -j—-^-cL4. where 1? 

equal to: 


+ y 2 


(a) 

(b) 

(c) 

(d) 

(e) 


7T 



7T 


In 2 

IT 

In 2 

In 2 

ir 

hi 2 

IT 

In 2 


3 


+ 


cos 2 y — sin 2 x) dA 
, n = 2 and with 


- [0. 1] x [0. 1] is 


3 
















16. The value of f (' e x ~dxdy is : 

JO JZy 


w 


e 9 - 1 

IT 


(b) 


(c) 


6 

2(e 3 -l) 

6 


(d) e 0 — e 3 


e) e 0 — e 4 + 2 


17. 


The value of the double integral 
equal to: 


4 \/l 6— 

f I e-( x2+ v 2 )dydx is 


0 0 





7r (l — e -16 ) 

4 

tv (l + e -1() j 

~T~ 

tv (l — e -lb ) 

T 



tv (l + e lfi ) 

r 


(e) 


tv (l — e lb ) 


4 










The value of the integral j j j (x + 2 y) dV. 

E 

bounded by the the parabolic cylinder y = 
planes y = x, z = 0 and z = x is: 


where E is 
x 2 and the 


(a) 



2 

15 

4 

15 


(c) 

(d) 


13 

15 

1 

15 


(e) 


7 

15 


, "V ry/A — j : 2 r'A ^ ^ ^ 

The value of / / _ / , -(hr 4- ifY* dzdydx is: 

3-2 J—\ r i—x- 


(a) 

(b) 

(c) 

( d ) 


647T 

15 " 

64tt 

T - 

128tt 

5 

128tt 


15 









20. The value of the integral j j j 


e x 2 +y 2 +z 2 


y/x* Ty^T^ 


where E = { (x, y. x) |x 2 + y 2 + z 2 < 1 j , is: 


(a) 

2tt (e — 

(b) 

27TG 

(c) 

tv (e — '\ 

(d) 

Tve 

(e) 

4tt (e — 


(091) 


(8) Consider the sphere 

+ {y - 3) J + z S = 25 

and the cylinder 

t * + y i = 4. 

The volume of the solid region inside both the sphere and the cylinder is gi 
cylindrical coordinates by 


2 a r 2 


will 


rdzdrdO 


0 ./0 ■/ —Vlfirsinl 

^ j-1 /"/ifi— r 2 -t-fir si n 9 


(B) Ilf fZ 

J -j J 0 ./ — v' lb— r 
/■Sir f2 f 

<p> IL L 


rdzdrdO 


Sir p2 fi/lfc— r^-fth’sn & 


rdzdrdO 


yTfi— rhfsran 9 
■Sir y-2 p y'Th—r 2 -^br sin 
VT?v 

1 j-2ir r 2 9 


rl j*y lb—r^-KV! 

(D) / 

• Jo Jit J-Vifl-^+dr 

j*l j-Sir (■ 

(E) 

Jo Jo Jo 


drdzdO 


rdzdrdO 












(11) The integral that gives the volume of the solid region inside the sphere 
centered at the origin with radius 19 and between the cones <j> = - and a = - is 


m\ r ! 6 

(AJ / / / psiiup dpdpdO 

J 0 ./tt/4 .A 


(B) it shi 2 <p dpdpdf) 
Jo ,/u/6 ,/fi 

J-S~ j-ir/4 riO 

(0) / / / p cos q dpdpdB 

' Jo Lr/fi Jo 

jfsr/4 j-19 

(Dj II / sin 9 dpd(j)dB 

Jo j tt/6 Jo 

r“ j-it/ 4 riy 

(E) j j I p 2 shuj) dpdpdB 

Jo Vw6 V-19 


(15) Let E be the solid region that lies under the plane z = 1 + 2 + y and above the 
■plane in the first quadrant bounded by the curves x =y 2 } y = o, and 

III- 


region t 

the 

x = 1. Then 

is equal to 

(A) 

65 

28 

(B) 

65 

84 

(C) 

65 

42 

(D) 

65 

12 

(E) 

65 

14 


2 xydV 


(16) The value of the double integral 

/ / cos( i/ a } d t 

Jo ./ v ~ 

is equal to 

(A) 52 1 

O0 

(C) 

an 


(E) 


3 

sin 1 
I 

cos 1 

4 cos 1 
3 

sin 1 cos 1 







(17) Let D be the disc centered at the point (i s o) with radius l. Using polar 
coordinates, the value of the double integral 

jj \/x 2 H- y 2 dA 

D 

is equal to 

(A) ^ f cos 2 9 d-9 

3 J-n :/2 

(B) i r r \^8dB 

O Jo 

(O)o 

(D) j j"'vx?eje 

(E) 


(083) 


14. The volume of the solid bounded by the surface p — a is given by 


(A) 

fjf 

p 2 sin 6 dpddd.9 

<B) 

p'2 ? r jf^rr ft 

Jq Jq J o 

l 

p 2 sin o dpdod.8 

(C) 

rrr 

J o Jo Jo 

dpdod.8 

(D) 

Jo Jo J-a 

dpdod.8 

(E) 

r r r 

Jo Jo J-a 

p 2 sin o dpddd.8 



15. The volume of the solid bounded by x + y + z = 3 and the planes x = 0. x — a, 
y = 0, y = b and z = 0 is 

(A) y(6-fl-6) 

(B) ^ - P) 

(C) at '(a’+ft 2 ) 

(D) a 3 + 6 3 

(E) ab(a 3 + b a ) 


16. If R = {(a?, y)\ 0 < x < a, 0 < y < />}, 


then 



— yaf 4 ) tL4 


is equal to 


(A) 

(B) 

(C) 

(U) 

(E) 


a% 2 
10 

a 3 ft 3 

IT 


( a* + b*) 

(n 2 + fc 2 ) 


n 2 fc 2 

10 

a 2 b 2 

IT 


(a 3 - b*) 

(f> 3 - a 3 ) 


n 2 fc 2 

IT 


17. The volume of the solid bounded by z = a and z = ayfx 2 + y 2 (a > 0} is 


(A} f 


(B) 


4 7TQ. 


(C) 


fffl 2 


-n 3 


(D)- 


(E) 


2-rra 3 


3 










18. Let E be the solid outside the cylinder x 2 + y 2 = 1. 0 < z < 1 and inside the 
hemisphere x 2 + y 2 + z 2 = 4. z > Q. Tiie volume of E is equal to 

(A) 2v'3tt 

(B) 2x 

(C) V3- 

(D) 4 X 

(E) x 


19. Let E be the solid bounded by z = 0, z = x 2 + y 2 , y = x 2 and x = y 2 . Tlien 
the volume of E is equal to 


(A) 

(B) 


_6_ 

35 

_3 

14 


( 0 ) | 


7 

35 

1 


(D) 


< E >5 


20. Let. D be the region bounded by the line y — x— 1 and the parabola y 2 — 2s+C 


The value of the double integral 



dA is equal to 


(A) 36V3 

(B) 24^3 

(C) 12V3 

(D) V3 

(E) 2\/3 


( 082 ) 


14. Using a Riemann sum with m — n — 2 and lower left corners as the sample 
points, the approximate value of the double int egral 

JJ ( X + 2y)dA, 

R 


where R — [0,1] x [0,1] is 



(B) 1 


(C) -2 


(D) - 


2 

3 



15, The volume of the solid bounded by the surface z = 2^^£ 2 — y and the planes 
x = 0, x = 1, y = 0, y = 3 and z = 0 is 



1G. Let K - {(zr. y)| 0 < z: < 77 , 0 < y < ~/2}. Then 



x -+- 2y) dA 


R. 


is equal to 


(A) -2 

(B) -4 

(C) 0 

(D) 

(E) 77/2 


17. The value of the iterated integral 


is equal to 


1 p -/2 


J f 1 f 77/ 'J. 

0 Js in- 1 


cos x\f\ — cos 


(A) 


2 v/2 - 1 
3 


(B) ^ 

(C) 7T - 2V2 
(d)L2 


(E) , 


3 


x dxdy 


3 





18. The value of the double Integral 


II ^ 


y d.A, 


D 


where D — {(ar. y)\l < y < 2, y < x < y 3 }, is equal to 


(A) 


(B) 


e 4 — 4e 
2 


e a - 3 


2 


e 4 

(C > T 


(°) \ 


(E) 


e 2 - 2e 


19. The value of the double integral 

Jf v/4 - - y 2 d.A, 

R 

where R — {(a\ y)| x 2 4- y 2 < 4. x > 0} f is equal t.o 


(A) ^ 


(C) ^ 


(D) X 


(E) 2x 






20. The value of the double integral 


(!) dA - 


R 


where R — {(a:, j/)|l < x 2 + y 2 < 4.0 < y < \/3a:}, is equal to 


~2 

< A > 12 

~2 

(B) — 

k ; 18 


(C) 


Q ^-2 

8 


(D) — 
^ ' 12 


(E) 


3tt 

16 


( 081 ) 


17. The volume of the solid that lies under the paraboloid z — 2 1> 2 x 2 T a 2 y 2 (a, b > 0) and 
above the rectangle [CL a] x [0, b] is 


(a) (abf 

(b) (a + bf 

(c) a 2 b + ab 2 

(0 


a 3 + fc 3 



18. The volume of the solid bounded by the surface z = x^Jx 2 y and the planes 
x — 0, x = 1, y = 0; y = lj and z = 0 is 


(a) 

2 

15 

( 2 * - 2 ) 

(b) 

2 

15 

( 2 * + 2 ) 

(c) 

2 

15 

( 2 * - 0 

(d) 

3 

15 

( 2 ? + 2 ) 

W 

4 

15 

( 2i - 0 


19. The volume of the solid under the surface z — 2x 4- y 2 and above the region in xy - plane 
bounded by x = y 2 and x — y :i is 


(a) 

(b) 
{€) 

(d) 

(e) 


19 

210 

18 

210 

1 

7 

2 

5 

13 

42 


20. The value of the iterated integral / / e y dydx is equal to 

Jlx 


(a) 

1 

4 

(«“ - 1) 

(b) 

1 

2 

(e 16 + l) 

(C) 

1 

4 

(e 1 * + 1) 

(d) 

1 

2 

(«- - 1) 

(e) 

1 

8 

(e Ifi - 2) 



The value of the iterated integral 


fj 


2 rv'4-: 

0 


(a) 

i h 1 - 

(b) 

f (* 2 - 

(c) 

h e4+ 

(0 

ire 2 

4 

(e) 

n fc 

A 


i) 

i) 

i) 


If volume of a tetrahedron formed by the plane air 4- y — 
planes is — , then value of a is 


(a) -2 

(b) 2 

(c) -3 

(d) 4 

(e) 0 


( iy ( i x gq ua } to 


z = 4 and the three coordinate 


The volume of the solid enclosed by the cylinders x' 2 + y 2 = 1 and x 2 -\- z 2 = I is 





24. 


where E is the solid that lies between the sphei 


The value of jf j y/x* + y 2 + Z 2 dV, 


x 2 -h y 2 T z 2 = 4 and x 2 + y 2 + z 2 = 9 and above the xy- plane, is 


(a) 

607T 

~Y 

(b) 

65?r 

~ 


56tt 

l c J 

~T 

(0 

65tt 2 

4 

(a) 

65?r 

“T 


25. The triple integral that gives the volume of the solid that lies inside the sphere 
x 1 4- y 1 4- z 1 = 2 and outside the cone z 2 — x 2 4- y 2 is 


(^) 

(b) 

(c) 

(d) 

(e) 


A 2 ir /*\/2 

ft p 2 &modpdci>d6 

JO Jo 


rn. 

r,r,L 

r 2 ~ rf 
■i -s/2 JO Jo 

ri r% 

Jo Jo Jz 


p sin odpd.QdO 


p 2 sin <fidpd8d(j> 


(? sin odQ(10dp 


p 2 sin od&dpdd 













^ i 1aZ a^jcII } **1^^) ^ly^itt 
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